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1.0 Introduction 

In 1993, Naval Base (NAVBASE) Charleston was added to the list of bases scheduled for 

closure as part of the Defense Base Realignment and Closure Act (BRAC), which regulates 

closure and transition of property to the community. The Charleston Naval Complex (CNC) 

was formed as a result of the dis-establishment of the Charleston Naval Shipyard and 

NAVBASE on April 1,1996. 

Corrective Action (CA) activities are being conducted under the Resource Conservation and 

Recovery Act (RCRA), with the South Carolina Department of Health and Environmental 

Control (SCDHEC) as the lead agency for CA activities at the CNC. All RCRA CA activities 

are performed in accordance with the Final Permit (Permit No. SCO 170 022 560). 

In April 2000, CH2M-Jones was awarded a contract to provide environmental investigation 

and remediation services at the CNC. This submittal has been prepared by CH2M-Jones to 

document the Confirmatory Sampling Investigations (CSIs) performed for Oil/ Water 

separator (OWS) Areas of Concern (AOC) 712,714, and 717 in Zone F of the CNC. These 

AOCs were not included in the RCRA Facility Investigation (RFI) reports submitted for 

Zone F, as they had not been idenbfied as AOCs while the RFI was in progress. The CSIs for 

these units were recommended in the RCRA Facility Assessment (RFA), Revision 2, Charleston 

Naval CompZex (Department of the Navy, Southern Division, February 2001). Figure 1-1 

illustrates the locations of AOCs 712,714, and 717 within Zone F at the CNC. 

1.1 Background 
OWS AOCs 712,714, and 717 were added to the RCRA Part B pennit in 2001. These sites 

were designated for a CSI to determine the nature and extent of potential contamination 

caused by potential hazardous waste releases from the use of the OWSs. No historical 

information or visual evidence exists regarding potential releases of hazardous substances 

to the environment from the OWSs at these sites. The AOCs described in this CSI report 

have been investigated as part of other AOCs or Solid Waste Management Units (SWMUs) 

within the CNC (i.e., AOCs 613 and 615 in Zone F and SWMU 37 in Zone L). Environmental 

samples near the OWS AOCs were collected and evaluated using the CNC RFI screening 

process to determine the presence or absence of contamination. Additional sampling 

specifically for the OWS site was more recently conducted. 
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The three OWS AOCs discussed in th~s report are proposed for No Further Action (NFA) 

status, based on the absence of contamination indicated by the analytical results from the 

previous RFI sampling and the recent CSI sampling. 

1.2 Zone F Physical Setting 
The physical setting of Zone F is discussed in detail in Section 2 -Physical Setting of the Zone 

F RFI Report, Xevision 0 (EnSafe kc., [EnSafe], 1997). The RFI report includes discussions of 

the regional setting, the geologic and hydrogeologic conditions, and climate of the CNC. 

The land use plan designates the area around AOCs 712,714, and 717 for future light 

marine-industrial usage (M-1), similar to the current and historical usage. 

The potentiometric surface of the shallow groundwater at the site measured December 31, 

2001, is presented in Figure 1-2. The flow direction appears to be governed by a 

groundwater mound located southwest of Building 242 and a trough trending north-south, 

which is located between Buildings 242 and 255. This groundwater flow direction may have 

been influenced by the presence of leaking sewers in the vicinity. 

1.3 Potential Receptors 
The potential receptors for Zone F sites are discussed in detail in Section 6 -Fate and 

Transport, Section 7 - Human Health Risk Assessment, and Section 8 - Ecological Risk 

Summary of the Zone F RFI Report, Revision 0. Because the investigated units are below land 

surface, potential releases from the OWS AOCs would likely impact only subsurface soil 

and groundwater. The direct exposure concern from potential releases originating from 

these OWS units is minimal due to the absence of surface exposure media. 

1.4 Report Organization 
This CSI report consists of the following sections, including this introductory section: 

1.0 Introduction - Presents the purpose of the report and general information regarding 

the facility setting and potential receptors at the AOC sites. 

2.0 AOC 712 CSI - OiliWater Separator and Waste Oil UST at Building 240- Presents a 

description of the AOC and summarizes the results for samples collected in the vicinity 

of AOC 712. Also summarizes the waste oil underground storage tank (UST) removal 

and investigations conducted regarding the UST. 
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3.0 AOC 714 CSI - Oilwater Separator at Building 242- Presents a description of the 

AOC and summarizes the results for samples collected in the vicinity of AOC 714. 

4.0 AOC 717 CSI - Oilwater Separator at Building 242- Presents the description of the 

AOC and summarizes the results for samples collected in the vicinity of AOC 717. 

5.0 CSI Conclusions and Recommendations-Provides conclusions and recommendations 

regarding potential contamination at the sites. 

6.0 References - Lists the references used in this document. 

Appendix A contains photographs of the AOC 712,714, and 717 areas. 

Appendix B contains excerpts from the removal report for the UST at AOC 712, the Initial 

Groundwater Assessment Report for UST Site 20, and correspondence from SCDHEC 

regarding UST Site 20. 

Appendix C contains construction drawings of the OWSs at AOCs 712,714, and 717. 

Appendix D contains the Data Summary Tables for the samples collected at AOC 712. 

Appendix E contains the Data Validation Summary Report for the AOCs 712,714, and 717 

samples. 

Appendix F contains site-specific Soil Screening Level (SSL) calculations. 

Appendix G contains copies of the relevant groundwater sampling forms for Zone F at the 

CNC. 

Appendix H contains the Data Summary Tables for the samples collected at AOC 714. 

Appendix I contains the Data Summary Tables for the samples collected at AOC 717. 

AH tables and figures appear at the end of their respective sections. 
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2.0 AOC 71 2 CSI - Oilwater Separator and 
2 Waste Oil UST at Building 240 

2.1 Description of AOC 712 
AOC 712 is described in the 2001 RFA as the OWS and Waste Oil UST located at Building 

240, the Vehicle Wash Facility. Building 240 is used as a vehicle wash station by the 

Charleston Commissioner of Public Works (CPW), and was previously used by the Navy for 

the same purpose. Building 240 is composed of a partially covered 34 x 43-foot (ft) concrete 

slab with two floor drains that lead to an OWS. A 5,000-gallon waste oil UST was located 

along the northwestern edge of the slab, and the OWS is located approximately 7 feet from 

the southeastern edge of the slab. Figure 2-1 shows an aerial photograph taken in 1997 of 

Building 240, the UST location, and the OWS. 

Building 240 was constructed in 1984 on a previously paved area adjacent to the former 

Building 1391, Chain Locker, designated as AOC 615. AOC 615 is considered for NFA 

status. The area surrounding Building 240 is paved with asphaltic concrete. Surface water 

within the concrete pad at the wash rack is directed toward the floor drains, which lead to 

the OWS and the sanitary sewer. Surface water outside of the Building 240 pad is directed 

toward a storm sewer catch basin, which is located south of the facility. Photographs of the 

AOC 712 site are presented in Appendix A. 

Groundwater elevation contours prepared from measurements taken December 2001 for the 

AOC 613/AOC 615/SWMU 175 investigation are presented in Figure 1-2. These contours 

indicate that groundwater in the vicinity of AOC 712 flows toward the southwest, and is at 

approximately 5 ft bls. 

The waste oil UST on the north side of Building 240 was not associated with the OWS. The 

UST was removed in 1996; a copy of the removal report is provided in Appendix B. Two 

groundwater monitoring wells that were previously installed at the UST were removed 

along with the UST; a third well, F240GW003, remained at the site for use in the Zone F RFI. 

This well was plugged and abandoned after the Wf sampling was completed, but before the 

AOC 712 sampling was conducted. 

The petroleum contamination in soil and groundwater was identified during the UST 

closure investigation, and the site was designated UST Site 20 for the SCDHEC petroleum 
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program. The contamination was addressed in a Rapid Site Assessment, as reported in the 

Initial Ground-water Site Assessment Reportfor Site 20; Facility 240 (Tetra Tech NUS, Inc. 

[TINUS], 2000). Soil and groundwater samples surrounding the UST excavation indicated 

that no benzene, toluene, ethylbenzene, and xyIene (BTEX) or polycyclic aromatic 

hydrocarbons (PAHs) were detected, and metals concentrations in soil were within 

acceptable levels for UST closure. The UST Site 20 was approved for NFA status under the 

SCDHEC UST program. Excerpts from the Initial Ground-water Site Assessment Report 

(IGWA) and a copy of the April 2000 approval letter are also provided in Appendix B of this 

report. The data report (or Appendix B) of the IGWA is included in its entirety in the RFl 

Report Addendum and CMS Work Plan for AOC 613/AOC 615/S WMU 275, Revision 0 (CH2M- 

Jones, 2002). 

The OWS was installed in 1984 when Building 240 was constructed, and is currently in use 

by the CPW. According to communication with the CPW, the OWS is cleaned monthly. No 

floating oils were present within the unit during sampling. The OWS is constructed as a 4f t  

diameter precast concrete manhole with piping approximately 2 ft bls, and base at 

approximately 6 ft bls. The top of the OWS is a steel cover at surface level, sealed against 

surface water intrusion. The OWS drains to the sanitary sewer system. Construction 

drawings of the OWS are provided in Appendix C of this report. 

2.2 Environmental Sampling at AOC 712 
In addition to the soil and groundwater sampling conducted for the UST Site 20 

investigation, soil and groundwater samples were collected in the AOC 712 area for the 

AOC 613/AOC 615/SWMU 175 RFI (see RFI Report Addendum and CMS Work Plan for AOC 

613/AOC 615/SWMU 175, Zone F, Revision 0 [CH2M-Jones, 20021). AOC 712 is located within 

the southern portion of the AOC 613/AOC 615/SWMU 175 investigated area. Figure 2-2 

presents the Zone F RFI samples collected in the vicinity of AOC 712, along with the AOC 

712 samples. 

Within 50 feet of AOC 712, soil at six locations was sampled by direct-push technology 

(DPT) methods, groundwater was sampled at six locations by DPT methods, and two 

monitoring w e b  were used to evaluate groundwater for the Zone F RFI. These samples 

were all collected within a year after the waste oil UST was removed. The complete data sets 

for these samples axe located in the Zone F RFI  Report, Rmision 0 (EnSafe, 1997) and the RFI  

Report Addendum and CMS Work Plan for AOC 61 3/AOC 615/SWMU 175, Zone F, Revision 0. 

The RFI Report Addendum concluded that, based on the results of extensive sampling 
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around the AOC 613/AOC 615/SWMU 175 area, no chemicals of concern (COCs) were 

present in the soils or groundwater in the vicinity of AOC 712. The data will be briefly 

discussed in this report, along with the more recent data collected around the OWS. 

For the AOC 712 investigation, three additional subsurface soil samples were collected 

surrounding the OWS, and samples of sludge and water were collected from inside the 

OWS. The data set for the AOC 712 samples is presented in Appendix D of this report. The 

data validation summary report for the 2002 data is presented in Appendix E. The results of 

the AOC 712 and the adjacent Zone F RFI samples are described below. 

2.2.1 Soil Samples 
In 1996, soil samples from 0 to 4 ft  bls were collected by DPT methods for the AOC 

613/AOC 615/SWMU 175 RFI. Sample stations F613SP050, F613SP051, F613SP060, 

F613SP064, F613SP065, and F613SP066 were located within 50 feet of Building 240, 

surrounding the northern half of the building and the waste oil UST. These samples were 

analyzed for volatile organic compounds (VOCs), semivolatile organic compounds 

(SVOCs), and metals. In 1999, soil at sample station F613SP051 was resampled at 0 to 1 f t  bls 

and at 3 to 5 ft bls. The two soil samples were analyzed for VOCs, SVOCs, metals, PCBs, and 

pesticides; synthetic precipitation leachate procedure (SPLP) samples were also analyzed for 

the listed parameters. These SPLP leachate data are provided in the AOC 613/AOC 

615/SWMU 175 lWI Report Addendum. 

In June 2002, three subsurface soil borings surrounding the OWS at AOC 712 were sampled. 

The samples from boring locations F712SB001, F712SB002, and F712SB003 were analyzed for 

VOCs, SVOCs, PCBs, pesticides, and metals. As discussed in the data validation summary 

report (see Appendix E), a laboratory oversight required the recollection and reanalysis of 

the soil samples for VOCs. The original data were provided by the laboratory, however, 

they were qualified with an "S," indicating use for screening purposes only, due to the 

problems identified by the laboratory. The resampling data, however, met all applicable 

quality control (QC) requirements. The resampled locations were labeled F712SB004, 

F712SB005, and F712SB006, which represent the respective locations of F712SB001, 

F712SB002, and F712SB003. 

The analytes detected in the soil samples are listed in Table 2-1. Concentrations were 

compared to unrestricted (i.e., residential) land use risk-based concentrations (RBCs) from 

the U.S. Environmental Protection Agency (EPA) Region III October 2000 tables, adjusted 

for hazard index (HI)=O.l, and to leachability-to-groundwater-based screening criteria. Soil 

screening leveLs (SSLs) were taken from the EPA Soil Screening Guidance, Appendix A (1996a); 
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the SSLs were based on a dilution attenuation factor (DAF) of 1.0 for VOCs and 10 for other 

analytes. 

The soil metals concentrations were also compared to background reference concentrations 

(BRCs) for surface or subsurface soil (as applicable) from combined Zones E and F. 

Although AOC 712 is located in Zone F, the data set of background samples for metals from 

Zone E was combined with the Zone F background data in order to provide an adequate 

data population. AOC 712 is located in an industrial land use area similar to Zone E; the 

Zone E boundary is approximately 200 feet east of the site. 

Benzo[a]pyrene equivalents (BEQs) were compared to CNC-wide reference concentrations 

for surface or subsurface soil, as applicable. DPT soil samples collected from 0 to 4 ft bls 

were composed of both surface and subsurface soil, and were compared to criteria for both 

types of soil. 

The results of the soils data screening analyses were used to determine whether any of the 

chemicals detected may be considered chemicals of potential concern (COPCs). A discussion 

of the data is presented below. 

Metals in Soil Samples 
Most metals in the soil samples were detected at concentrations within their background 

ranges. As presented in Table 2-1, metals concentrations that exceeded unrestricted land use 

RBCs (adjusted for HI=O.l) or SSLs (DAF=10), along with background concentrations, were 

aluminum, selenium, and thallium, which were detected at boring locations F613SP050 and 

F613SP051. These metals may be considered COPCs, and are discussed further in Section 

2.3. 

VOCs in Soil Samples 
As shown in Table 2-1, traces of VOCs were detected at sample location F613SP051, 

northeast of the UST location, and in the subsurface samples surrounding the OWS. No 

VOC concentrations exceeded unrestricted land use RBCs, and only 1,l-dichloroethene (1,l- 

DCE), methyl ethyl ketone, and methylene chloride were detected above SSL values. For 

COPC screening purposes, SSLs are based on a conservative DAF of 1.0.1,l-DCE was 

detected at an estimated concentration of 0.005 milligrams per kilogram (mg/kg) at boring 

location F712SB005, compared to its SSL of 0.003 mg/kg. Methyl ethyl ketone was detected 

at an estimated concentration of 0.459 mg/kg in the screening sample F712SB001, compared 

to its SSL of 0.4 rng/kg. Methylene chloride was detected in the 1996 sample from 

F613SP051 (0 to 4 f t  bls) at an estimated concentration of 0.004 mg/kg, compared to its SSt 
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of 0.001 mg/kg. Therefore, 1,l-DCE, methyl ethyl ketone, and methylene chloride are 

considered COPCs in soil at AOC 712, and are discussed further in this report. 

SVOCs in Soil Samples 
As shown in Table 2-1, SVOCs primarily related to petroleum hydrocarbons (i.e., PAHs) 

were detected in the soil samples at concentrations less than the basewide reference 

concentrations at the CNC. The exception to this trend was from sample F613SP051 (0 to 4 ft  

bls) collected in 1996, jn which BEQs were detected at a concentration of 1.775 mg/kg, 

compared to reference concentrations of 1.304 rng/kg for surface soil and 1.400 rng/kg for 

subsurface soil. These compounds are considered COPCs and are discussed in Section 2.3 of 

this report. 

PCBslPesticides in Soil Samples 
No PCBs were detected in soil samples collected at AOC 712. Traces of aldrin and dieldrin 

were detected in subsurface soil at location F712SB001. The dieldrin concentration, 

estimated at 0.0062 mg/kg, exceeded the SSL of 0.002 mg/kg, and is considered a COPC. 

Dieldrin is discussed further in Section 2.3 of this rcport. 

2.2.2 Groundwater Samples 
In 1996, groundwater samples were collected by DPT methods at the soil DPT locations 

described above, for the AOC 613/AOC 615/SWMU 175 RFl. Sample stations F613SP050, 

F613SP051, F613SP060, F613SP064, F613SP065, and F613SP066 were located within 50 feet of 

Building 240, surrounding the northern half of the buildhg and the waste oil UST. These 

groundwater samples were analyzed for VOCs, SVOCs, and metals (the sample from 

F613GP064 was not analyzed for SVOCs due to insufficient sample volume). Metals data 

from unscreened DPT groundwater samples are not considered representative of area 

groundwater due to the particulates inherent in the sample, and are not evaluated in this 

report. 

Groundwater monitoring wells F240GW003 and FGELGW005 were used to collect 

groundwater data for the AOC 613/AOC 615/SWMU 175 RFI. Monitoring well F240GW003 

is located near the former waste oil UST. FGELGW005 (plugged and abandoned in 2001) 

was located at the OWS. For the Zone F RFI, these monitoring wells were sampled four 

times in 1996 and 1997 for VOCs, SVOCs, and metals. 

The inorganic and organic analytes detected in the RFI monitoring wells and organic 

analytes detected in the groundwater DPT samples are listed in Table 2-2. Concentrations 

were compared to maximum contaminant levels (MCts); where MCLs do not exist they 
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were compared to tap water RBCs from the EPA Region I11 October 2000 tables, adjusted for 

HI=0.1. Metals concentrations were also compared to the BRCs for shallow groundwater 

from Zones E and F. The results of the groundwater analyses are discussed below. 

Metals in Groundwater Samples 
As shown in Table 2-2, metals were detected in the groundwater samples below the COPC 

screening criteria, with the exception of aluminum, thallium, and vanadium. Aluminum and 

vanadium were detected at slightly elevated concentrations in the first and fourth sampling 

events at FGELGW005. The groundwater sampling form for that well (for the sampling 

conducted on November 11,1996) indicates turbidity of 370 nephelometric turbidity units 

(NTUs), a high value which is indicative of suspended solids. Aluminum, thallium, and 

vanadium are discussed further in Section 2.3 of this report. 

SVOCs in Groundwater Samples 
Traces of SVOCs were detected in the groundwater DPT samples west of AOC 712 

(F613GP050, F613GP060, and F613GPO65), and in isolated samples from FGELGW005. 

Naphthalene was detected at estimated concentrations of 3 micrograms per liter (pg/L) at 

F613GP065, near the western edge of the Building 240 slab, and in the first sampling event 

conducted at FGELGW005, near the OWS. These concentrations exceed the tap water RBC 

(HI=O.l) of 0.65 pg/L. This occurrence of naphthalene in groundwater is evaluated further 

in Section 2.3. 

VOCs in Groundwater Samples 
As shown in Table 2-2, traces of VOCs were detected in groundwater near AOC 712. All 

concentrations were less than the COPC screening criteria. No VOC COPCs were identified 

in groundwater at AOC 712. 

2.2.3 OWS Contents Samples 
In 2002, a sample of sludge and water were collected from the OWS and analyzed for VOCs, 

SVOCs, PCBs/pesticides, and metals. As discussed in the data validation swnmary report 

(see Appendix D), a laboratory oversight required the recollection and reanalysis of the 

sludge sample for VOC analysis. The original data were provided by the laboratory, 

however, they were qualified with an "S, " to be used for screening purposes only, due to 

the problems identified by the laboratory. The resampling data, however, met all applicable 

QC requirements. 
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Tables 2-3 and 2-4 present the analytes that were detected in the OWS samples. The OWS is 

operational and its contents are managed within the sanitary sewer system. If no correlation 

is made between the OWS contents and the surrounding media, alternate management of 

the material inside the OWS is not warranted. The analytes detected in the OWS are 

discussed below 

Metals in OWS Contents 
As presented in Table 2-3, metals were detected in the OWS sludge at concentrations 

comparable to surface and subsurface soil background values. Elevated concentrations of 

several metals (aluminum, antimony, cadmium, lead, and vanadium) were detected in the 

OWS water sample, as presented in Table 2-4. These metals were not identified as COPCs in 

the soil sampled adjacent to the OWS, at boring locations F712SB001, F712SB002, and 

F71258003. This indicates that the OWS water at the time of sampling had not impacted the 

media outside of the OWS. 

VOCs in OWS Contents 
As presented in Tables 2-3 and 2-4, trace concenh-ations of VOCs were detected in both the 

OWS sludge and water. No VOC concentration in the sludge exceeded the soil COPC 

screening criteria. Chloroform and dibromochloromethane were detected at concentrations 

exceeding the groundwater COPC screening criteria. These compounds were not detected in 

the soil samples surrounding the OWS, indicating that they have not impacted the media 

outside of the OWS. 

SVOCs in OWS Contents 
As presented in Table 2-3, trace levels of SVOCs were identified in the OWS sludge; none 

were above SSLs. Table 2-4 presents SVOCs detected in the OWS water sample. Bis(2- 

ethylhexyl)phthalate, a common laboratory and field sampling artifact, was detected in the 

OWS water sample at concentrations exceeding the MCL. This compound was not detected 

in the subsurface soil surrounding the OWS, indicating that it is not migrating from the 

o w s .  

PCBdPesticides in OWS Contents 
As presented in Tables 2-3 and 2-4, no PCBs were detected in the OWS contents. Trace 

amounts of pesticides were detected in the sludge sample, at concentrations below soil 

COPC screening criteria. No pesticides were detected in the OWS water sample. 
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COPC Evaluation and Refinement 
This section discusses the chemicals that were identified as COPCs in soiI and groundwater 

samples because their concentrations exceeded background values and a COPC screening 

criteria value. The factors that determine whether a COPC meets the criteria for being a 

COC are discussed for each parameter. 

2.3.1 Soil COPC Refinement 
Tables 2-5 and 2-6 present data for the COPCs from all of the soil samples collected in the 

vicinity of AOC 712. Aluminum, selenium, thallium, methylene chloride, and BEQs from 

two DPT locations, F613SP050 and F613SP051, were identified as COPCs in soil. The COPCs 

at these locations were discussed as part of the RFI Report Addendum for AOC 613/AK 

615/SWMU 175 (CHZM-Jones, 2002), which concluded that they were not COCs at the site. 

A brief summary of the discussions from that report is provided below. 

Methyl ethyl ketone, 1,l-DCE, and dieldrin were identified as COPCs in subsurface soil 

samples collected in 2002 for the AOC 712 investigation. These compounds are also 

discussed below. 

COPC Refinement in Soil - Metals 
Table 2-5 presents the data for metals selected as COPCs at AOC 712. Aluminum was 

detected at a concentration of 22,600 mg/kg in surface soil (0 to 1 ft bls) at F613SP051, 

similar to the background range of 261 to 20,500 rng/kg. This concentration is less than the 

RBC (adjusted for HI=1.0) of 78,000 mg/kg. Aluminum is an abundantly occurring element 

that is common in clayey soils, and was detected at background concentrations up to 55,500 

rng/kg in surface soil at other parts of the CNC. As it was detected in surface soil, it is 

unlikely to have been impacted by any potential subsurface releases from the subsurface 

units at AOC 712. Therefore, aluminum is not considered a COC at AOC 712. 

Selenium was detected at a concentration of 3.0 mg/kg at F613SP051 (3 to 5 ft bls), and was 

compared to the Zones E and F background range of 0.4 to 2.4 mg/kg, and the SSL of 2.5 

mg/kg. Slightly elevated concentrations of selenium (up to 3.5 rng/kg) were detected in 

subsurface soil throughout the AOC 613/AOC 615/SWMU 175 area, and are not related to 

specific waste releases. Selenium has been sporadically detected in groundwater at AOC 

613/AOC 615/SWMU 175 at concentrations similar to Zone E grid sample concentrations, 

and significantly below the MCL. Therefore, although the SSL may be exceeded at 

F613SP051, the selenium detected in soil is not contributing to groundwater contamination. 

It should be noted that boring F613SP051 is located upgradient of both the OWS and the 
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UST site. Selenium in soil collected from borings close to the OWS was not elevated. The 

detected selenium is likely naturally occurring and is not specific to activities related to 

AOC 712. Therefore, selenium is not considered a COC at this site. 

As presented in Table 2-5, thallium was detected at an estimated concentration of 1.4 mg/kg 

at F613SP050 (0 to 4 ft bls), compared to an RBC (HI=0.1) of 0.55 mg/kg, SSL of 0.35 mg/kg, 

and background ranges of 0.61 to 2.8 rng/kg in surface soil and 0.4 to 1.2 mg/kg in 

subsurface soil. This boring is located approximately 80 feet from the OWS, and there is no 

reason to believe that soil at this location has been impacted by the OWS. There is also no 

reason to believe that thallium was stored in the UST. The detected concentration is within 

the naturally occurring surface soil background range for Zones E and F. If the elevated 

thallium is from the subsurface portion of the sample, it is within the subsurface soil 

background range for the CNC of 0.36 to 1.9 mg/kg. Therefore, t h a h  in soil at 

F613SP050 is not a result of releases from AOC 712, and is not considered a soil COC at this 

site. 

COPC Refinement in Soil - Organic Compounds 
Table 2-6 presents data for the organic COPCs selected at AOC 712. Methylene chloride was 

detected in the 1996 sample from F613SP051 (0 to 4 ft'bls) at an estimated concentration of 

0.004 mg/kg, compared to its SSL of 0.001 rng/kg. This boring is located upgradient of both 

the former UST and the OWS. Methylene chloride was not detected in the subsequent 1999 

samples (0 to I ft bls and 3 to 5 ft bls) from the same location. Methylene chloride has not 

been detected in any other soil or groundwater sample in the AOC 712 area. Therefore, 

methylene chloride is not considered a soil COC at AOC 712. 

Methyl ethyl ketone was detected in F712SB001 at a screening concentration of 0.459 mg/kg, 

whch exceeded the SSL (DAF=1.0) of 0.4 mg/kg. As shown in Table 2-6, it was not detected 

in that location when it was resampled (at boring F712SBN). All other occurrences of this 

compound were at concentrations below the SSL. The mean concentration detected at AOC 

712 is 0.044 mg/kg, which is less than the SSL. Therefore, site concentrations are not 

expected to impact groundwater at AOC 712, and it has not been detected in site 

groundwater. For these reasons, methyl ethyl ketone is not considered a soil COC at AOC 

712. 

1,l-DCE was detected in one subsurface soil sample surrounding the OWS, at F712SB005, at 

an estimated concentration of 0.005 mg/kg, which is near the detection limit and above the 

SSL of 0.003 mg/kg (DAF=1.0). As shown in Table 2-6, it was not detected in any of the 

other 13 soil samples at AOC 712, including the screening sample collected at the same 
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location (F712SB002). 1,l-DCE has not been detected in groundwater at AOC 712; it is not 

migrating to groundwater at the site. Therefore, 1,l-DCE is not considered a COC at AOC 

712. 

At location F413SP051(0 to 4 ft bls), which was sampled in 1996, BEQs were detected at a 

concentration of 1.775 mg/kg, compared to reference concentrations of 1.304 mg/kg for 

surface soil and 1.400 mg/kg for subsurface soil. This boxing is upgradient of both the OWS 

and the former UST. This location was resampled in 1999, with resulting BEQ 

concentrations of 0.496 mg/kg for a depth 0 to 1 ft bls, and no detected BEQ at a depth of 3 

to 5 ft bls. BEQs at all other locations sampled around AOC 712 were within background 

values. Therefore, it is concluded that BEQs in soil are not above background levels at AOC 

712, and are not considered soil COCs at the site. 

Dieldrin was identified as a COPC at AOC 712 because it was detected in one soil sample, 

F712SB001, at the OWS. As shown in Table 2-6, it was detected at an estimated 

concentration of 0.0062 mg/kg, which is near the detection limit but greater than the generic 

SSL of 0.002 mg/kg. A site-specific SSL was calculated for dieldrin at AOC 772, using 

chemical-specific properties and site properties, and using the equations presented in the 

EPA Soil Screening Guidance: User's Guide (EPA, 1996b). These calculations are presented in 

Appendix F. The calculations resulted in a site-specific SSL of 0.074 rng/kg for the current 

paved condition and 0.0056 mg/kg for a hypothetical unpaved condition. As shown in 

Table 2-6, the mean dieldrin concentration in soil at AOC 712 is calculated at 0.0033 mg/kg, 

which is less than both the paved and unpaved site-specific SSLs. There is no indication that 

dieldrin was managed as a waste at AOC 712, but Likely was applied as an areawide 

maintenance activity. It was not detected in the OWS media samples. For these reasons, 

dieldrin is not considered a COC at AOC 712. 

2.3.2 Groundwater COPC Refinement 
Table 2-7 presents data for the COPCs from the groundwater samples collected in the 

vicinity of AOC 712. Aluminum, thallium, vanadium, and naphthalene were identified as 

COPCs in groundwater. These COPCs at these locations were discussed as part of the RFI 

Report Addendum for AOC 613/AOC 615/SWMU 175 (CH2M-Jones, 2002), which 

concluded that they were not COCs at the site. A summary of the discussions from that 

report is provided below. 

AOC7t2714717CSIRPTZFREVD. DOC 
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COPC Refinement in Groundwater - Metals 
As seen in Table 2-7, alumin~rm was detected in monitoring well FGELGW005, near the 

OWS, at  a maximum concentration of 6,500 fig/L. This value is less than the tap water RBC 

(HI=1.0) of 37,000 pg/L; there is no primary MCL. In addition, it is within the range of 

background concentrations (19 to 16,100 pg/L) detected in Zones E and F grid wells. The 

groundwater sampling forms from the first, third, and fourth quarters were located and 

reviewed. Copies of these forrns are presented in Appendix G. The forms indicate that 

turbidity in the well during these sampling events was elevated, ranging from 80 to 370 

NTUs. These values indicate the presence of suspended solids. Therefore, the aluminum 

detected at AOC 712 appears to be naturally occurring and is not considered a COC in 

groundwater. 

Thallium was detected in the second sampling event at well F240GW003 at an estimated 

concentration of 8.6 pg/L, compared to the MCL of 2 pg/L. Thallium was not detected in 

any of the other seven RFI groundwater samples collected at AOC 712. The fact that this 

single detection could not be reproduced at the site indicates that thallium is not present at 

sigruhcant concentrations in groundwater, and therefore is not considered a COC in 

groundwater. 

Vanadium was detected in the fourth sampling event at FGELGW005 at a concentration of 

27.3 pg/L. This value is similar to the range of background concentrations (0.6 to 26 pg/L) 

detected in Zones E and F grid wells. In addition, it is less than the tap water RBC (HI=l.O) 

of 260 pg/L; there is no primary MCL for vanadium. As previously indicated, turbidity was 

elevated in this well during these sampling events, indicating that suspended solids are 

influencing the results. Based on these considerations, vanadium is not considered a COC in 

groundwater at AOC 712. 

COPC Refinement in Groundwater - Organic Compounds 
Naphthalene was detected in groundwater at AOC 712. Data for this chemical are provided 

in Table 2-7. As noted in the table, naphthalene was detected at an estimated concentration 

of 3 pg/L at F613GP065 and in the first of four samples from FGELGWOOS. Compared to the 

HI=l.O value of 6.5 pg/L, naphthalene does not exceed screening criteria at AOC 712. In 

addition, the health advisory level for lifetime exposure included in the Drinking Water 

Standards and Health Advisories (EPA, 2002) of 100 pg/L was not exceeded. Therefore, 

naphthalene is not considered a COC for groundwater at AOC 712. 



CONFIRMATORY SAMPLING INVESTlGATlON REPORT, AOCS 712,714, AND7t7, ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
OCTOBER 2002 

Investigation Summary - AOC 71 2 
Metals detected in soil and groundwater samples at AOC 712 indicate naturally occurring 

concentrations that are indicative of a general industrial setting. No impacts from suspected 

releases from the OWS system or former UST operation at Building 240 are observed. 

Although traces of organic compounds and pesticides were detected in soil and 

groundwater samples collected in the vicinity of Building 240, the concentrations were 

reflective of the general industrial setting at- CNC, and not specific releases from AOC 712. 

No COCs were identified in soil or groundwater at the site. There is no correlation between 

chemicals detected within the OWS and those in the media outside of it. The current 

management system for the OWS contents does not appear to be impacting the surrounding 

media. 

AOC 712 CSI Conclusions and Recommendations 
The following are conclusions for the former waste oil UST system at AOC 712: 

The UST was located at the northern edge of the facility and was removed in 1996. 

Soil and groundwater sampling in the immediate vicinity of the UST was conducted in 
accordance with the SCDmC petroleum program; sample concentrations were below 
risk-based levels. 

SCDHEC granted the UST site NFA status. 

For the Zone F RFI, soil and groundwater samples surrounding the UST location were 
analyzed for the full range of VOCs, SVOCs, and metals, and indicate no COCs present. 

The following are conclusions for the OWS at AOC 712: 

The OWS was precast in one piece and installed on the south side of the facility in the 
1980s. 

The operation of the OWS was not related to the former waste oil UST. 

The CPW cleans the OWS monthly. 

Groundwater monitoring well FGELGWOOS was installed less than 3 feet from the OWS 
in the downgradient direction. 

Groundwater samples analyzed for the full range of VOCs, SVOCs, and metals indicate 
no COCs present. 

Three subsurface soil samples were collected surrounding the OWS. 
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1 Soil samples analyzed for the full range of VOCs, SVOCs, pesticides, PCBs, and metals 
2 indicated no COCs. 

3 No correlation exists between the chemicals present in the OWS sludge and water 
4 samples and in the subsurface soil surrounding the OWS. 

5 It is concluded that sufficient data exist to evaluate AOC 712. These data indicate that no 

6 COCs are present, and NFA status is recommended for this site. 
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CONFIRMATORY SAMPLING INVESnGATION REPORT, AOCS 712,714, AND 717, ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
OCTOBER 2W 

TABLE 2-2 
Analyies Detected in Groundwater at AOC 71 2 
CS/ Report, AOCs 712,712, and 714, Zone F, Charleston Naval Complex 

Sample Date Concentration 
Parameter Location Sampled @g/L) Qualifier MCURBC' Zone F BRC Zone E BRC 

Metals 

Aluminum F240GW 003 1 111 811 996 803 

F24OGWOO3 0811 911 997 158 

F240GW003 1111 211 997 561 

FGELGW005 11/11/1996 

FGELGWOOS 05/05/1 997 31 6 

FGELGWOO5 08/28/1 997 2,180 

FGELGWOOS I l l 1  211997 

Arsenic 

Barium 

Aluminum 

Calcium 

F240GW003 1 111 €!/I996 7.8 

F240GW003 05/06/1997 9.4 

F240GW003 1111 211 997 9.5 

FGELGW005 1 111 111 996 23.1 

FGELGWOOS 05/05/1997 3.1 



CONFIRMATORY SAMPLING INVESTIGATION REPORT, AOCS 712,714. AND 717, ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
OCTOBER 2002 

TABLE 2-2 
Analytes Detected in Groundwater at AOC 71 2 
CSl Report, AOCs 712, 712, and 714, Zone F, Charleston Naval Complex 

Sample Date Concentration 
Parameter Location Sampled (pg/L) Qualifier MCURBCa Zone F BRC Zone E BRC 

Chromium, Total F240GW003 11/12/1997 

FGELGW005 11/1 1/1996 

FGELGW005 05/05/1997 

FGELGWOOS 08/28/1997 

Cobalt 

Copper F24OGW 003 1 111 211 997 

FGELGWOOS 1111 1/1996 

FGELGWOOS 11/12/1997 

F240GW003 1 111 811 996 

F240GW003 05/06/1997 

F240GW003 0811 911 997 

F240GW 003 t 111 a1997 

FGELGWOOS 11/11/1996 

FGELGWOOS 05/05/1997 

FGELGWOOS 08/28/1997 

FGELGW 005 1 111 a1997 

Lead 

Magnesium 

FGELGWOOS 1111 111996 

F240GW003 1 111 811996 

F24OGWO03 05/06/1997 

F240GW003 0811 911 997 

F24OGWO03 1 111 a1997 

FGELGW005 11/11/1996 

FGELGW005 05/05/1997 

FGELGWOOS 08/28/1 997 

FGELGW005 11/1 a1997 

Manganese 
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TABLE 2-2 
Analytes Detected in Groundwater at AOC 712 
CSI Reporl, AOCs 712, 712, and 714, Zone F, Charleston Naval Complex 

Sample Date Concentration 
Parameter Location Sampled bg/L) Qualifier MCURBCa Zone F BRC Zone E BRC 

Manganese F240GW003 1 111 2/1 997 

FGELGW005 1111 111996 

FGELGW 005 05/05/1997 

FGELGW005 08/28/1997 

FGELGWOOS 11/12/1997 

Mercury F240GW003 0811 911 997 

Nickel FGELGW005 08/28/1997 

Potassium F24OGW003 1 1 / I  811 996 

F240GW003 05/06/1997 

F240GW003 0811 911 997 

F240GW003 1 111 211 997 

FGELG'V'JOO5 11/11/1996 

FGELGW 005 05/05/1997 

FGELGW005 08/28/1997 

FGELGW005 1 111 2J1997 

Sodium F240GW003 1111 811996 

F240GW003 05/06/1997 

F24OGW003 0811 911 997 

F240GW003 1 1/12/1997 

FGELGWOOS 1 111 111996 

FGELGW005 05/05/1997 

FGELGW 005 0812811 997 

FGELGW005 11/12/1997 

Thallium F24OGWOO3 05/06/1997 

Vanadium F240GW003 0811 911 997 

F240GW003 11/12/1997 

FGELGWOOS 1 111 111 996 

FGELGWOOS 05/05/1997 

FGELGW005 08/28/1997 
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CHARLESTON NAVAL COMPLEX 

REVISION 0 
OCTOBER 2002 

TABLE 2-2 
Analytes Detected in Groundwater at AOC 712 
CSI Report, AOCs 712,712, and 714, Zone F, Charleston Naval Complex 

Sample Date Concentration 
Parameter Location Sampled (CIglL) Qualifier MCURBd Zone F BRC Zone E BRC 

Zinc FGELGW005 08/28/1997 22.8 - - 1,100 ND 27.3 

Vanadium FGELGW005 1 1/12/1997 

Semivolatile Organic Compounds 

2- FGELGWOOS 05/05/1997 4 J 12 N A N A 
Methylnaphthalene 

27.3 

Benzoic Acid F613GP050 09/04/1996 5 J 15,000 N A N A 

- 26 1.58 11.4 - 

bis(2-Ethylhexyl) F613GP050 09/04/1996 1 J 
Phthalate 

Di-n-butyl Phthalate F613GP060 09/04/1996 1 J 370 N A N A 

lsophorone F613GP065 10/1411996 2 J 7 N A N A 

Naphthalene F613GP065 10/1 411 996 0.65 N A N A 

FGELGW005 1111 111996 

Pyrene FGELGW005 08/28/1997 0.6 J 78 N A N A 

Volatile Organic Compounds 

1.2-Dichloroethene F6t 3GP060 09/04/1996 1 J 70 N A N A 
(total) 

Toluene F613GP066 1011 311 996 2 J 1,000 N A N A 

All values are presented in units of micrograms per liter (/lg/L). 

Concentrations in bold type and outlined exceed the maximum contaminant level (MCL)/risk-based concentration (RBC) 
and background reference concentration (BRC). 

a ~ ~ ~ s  are listed in italics where no primary MCL exists. RBCs are 1/10 of tap water RBC listed in EPA Region Ill RBC 
(October 2000) table for non-carcinogenic compounds (hazard index [HI]=O.l). 

b~ange  of grid sample concentrations; no BRC calculated. 

J Indicates an estimated value. One or more quality control (QC) parameters were outside control limits or the value 
was detected below the laboratory's quantification limit. 



CONFIRMATORY SAMPLING INVESnGATlON REPORT, AOCS 712,714, AND717, ZONE F 
CHARLESTON NAVAL C O M P W  

REVlSlON 0 
OCTOBER 2m 

TABLE 23 
Analy-tes Detected in Groundwater at AOC 712 
CSI Report, AOCs 712,712, and 714, Zone F, Charleston Naval Complex 

Sample Date Concentration 
Parameter Location Sampled (@L) Qualifier MCURBd Zone F BRC Zone E BRC 

NA Not available. 
ND No detections in grid samples. 

NL No MCL or RBC listed. 
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TABLE 2 3  
Analytes Detected in OWS Sediment at AOC 712 
CSI Reporf, AOCs 712,714, and 717, Zone F, Charleston Naval Complex 

Surface Soil Subsurface Soil 
Background Background 

Sample Date Concentration Range of Range of 
Parameter Location Sampled (mglkg) Qualifier SSLa concentrationsb concentrationsb 

Metals 
- -  - 

Aluminum F712VAOS1 06/05/2002 3,760 - - NL 261 - 20.500 1,220 - 29,900 

Antimony F712VAOSl 06/05/2002 0.659 J 2.5 0.5 - 7.4 0.52 - 1.6 

Arsenic F712VAOS1 06/05/2002 5.0 - - 15 0.95 - 67.5 0.83 - 30 

Barium F712VAOSl 06/05/2002 42.8 J 800 1.8 - 1,980 6.1 - 91 

Beryllium F7 12VAOS1 06/05/2002 0.165 J 32 0.13 - 1.6 0.15 - 1.6 

Cadmium F712VAOS1 06/05/2002 1.04 J 4 0.06 - 1.5 0.08 - 0.96 

Calcium F712VAOS1 06/05/2002 23,000 - - NL 167 - 182,000 323 - 22,900 

Chromium, Total F712VAOS1 06/05/2002 21 J 19 2.3 - 567 1.6 - 75.2 

Cobalt F712VAOSl 06/05/2002 1.1 J 1,000 0.35 - 11 1 0.41 - 14.9 

Copper F712VAOS1 06/05/2002 33.5 - - 5300 0.47 - 866 1.3 - 192 

l ron F712VAOSl 06/05/2002 9,700 - - NL 1,050 - 30,600 924 - 35,800 

Lead F712VAOSI 06/05/2002 31.7 - - 400 1 .O - 400 1.8 - 322 

Magnesium F712VAOS1 06/05/2002 748 J NL 31 - 14,800 76.5 - 9,140 

Manganese F712VAOS1 06/05/2002 75.5 - - 480 0.93 - 508 4.9 - 1,120 

Mercury F712VAOS1 06/05/2002 0.055 J 1 0.03 - 2.7 0.04 - 0.9 

Nickel F7f 2VAOS1 06/05/2002 5.85 J 65 0.60 - 72 0.85 - 19.7 

Potassium F712VAOS1 06/05/2002 21 8 J N L 45.6 - 2,620 106 - 3,440 

Sodium F712VAOSl 06/05/2002 119 J NL 11.9 - 28,200 20.8 - 1,430 

Vanadium F712VAOS t 06/05/2002 10.9 J 3,000 1.1 - 60 1.6 - 71.9 

Zinc F7 12VAOS 1 06/05/2002 130 - - 6,000 1.9 - 855 5.8 - 438 

Semivolatile Organic Compounds 

mp-Cresol F712VAOS1 06/05/2002 0.076 J NL N A N A 
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TABLE 2-3 
Analytes Detected in OWS Sediment at AOC 71 2 
CSI Report, AOCs 712, 714, and 717, Zone F, Charleston Naval Complex 

Surface Soil Subsurface Soil 
Background Background 

Sample Date Concentration Range of Range of 
Parameter Location Sampled (mgkg) Qualifier SSL8 concentrationsb concentrationsb 

Anthracene F7 12VAOSl 06/05/2002 0.027 J 6,000 N A N A 

BEQs F7 12VAOS1 06/05/2002 0.503 - - NL 1.304 1.400 

bis(2-Ethylhexyl) F712VAOS1 06/05/2002 3.050 - - 1,800 N A 
Phthalate 

Chrysene F712VAOS1 06/05/2002 0.091 J 80 0.620 0.616 

Di-n-butyl Phthalate F712VAOSl 06/05/2002 0.089 J i ,200 N A N A 

Fluoranthene F7 12VAOS1 06/05/2002 0.192 J 2.200 N A N A 

Fluorene F712VAOS1 06/05/2002 0.017 J 280 N A N A 

Phenanthrene F712VAOSf 06/05/2002 0.109 J N t N A N A 

Pyrene F712VAOS 1 06/05/2002 0.113 J 2,100 N A N A 

Volatile Organic Compounds 

1,2-Dichlorobenzene F712VAOS1 06/05/2002 0.0067 SJ 0.9 N A N A 

12-Dichloroethene F712VAOS1 06/05/2002 0.001 SJ 0.02 N A 
(total) 

4-Methyl-2- F712VAOS1 07/09/2002 0.0121 J 0.065 N A 
pentanone 

Acetone F712VAOSl 06/05/2002 0.1 63 SJ 0.8 N A N A 

F712VAOSt 07/09/2002 0.056 J 

cis-I ,2- F712VAOSI 06/05/2002 0.001 SJ 0.02 N A 
Dichloroethene 

Ethylbenzene F712VAOSl 06/05/2002 0.0007 SJ 0.65 N A 

F712VAOS 1 07/09/2002 0.001 0 J 

Methyl ethyl ketone F712VAOSl 06/05/2002 0.013 SJ 0.4 N A 

F712VAOS1 07/09/2002 0.01 8 - - 

AOC7127147t7CSIRPTZFREVO DOC 
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TABLE 2-3 
Analytes Detected in OWS Sediment at AOC 712 
CSI Report, AOCs 712, 714, and 717, Zone F, Charleston Naval Complex 

Surface Soif Subsurface Soil 
Background Background 

Sample Date Concentration Range of Range of 
Parameter Location Sampled (mgkg) Qualifier !3SLa concentrationsb concentrationsb 

Styrene F7f 2VAOS1 07/09/2002 0.0022 J 0.2 N A N A 

PCE F712VAOS1 06/05/2002 0.001 4 SJ 0.003 N A N A 

Toluene F712VAOS1 06/05/2002 0.0707 SJ 0.6 N A N A 

Xylenes, Total F712VAOS1 06/05/2002 0.0035 

F7 12VAOS1 07/09/2002 0.0038 J 

Pesticides 

alphaGhlordane F712VAOS1 06/05/2002 0.002 J 5 N A N A 

Chlordane F7 12VAOS1 06/05/2002 0.01 9 - - 1 N A N A 

Endrin Aldehyde F712VAOS1 06/05/2002 0.01 19 J 0.5 N A N A 

gamma-Chlordane F712VAOS1 06/05/2002 0.0021 J 5 N A N A 

p,p'-DDD F712VAOS1 06/05/2002 0.0084 - - 8 N A N A 

p,p'-DDE F712VAOS1 06/05/2002 0.0012 J 27 N A N A 

p,p'-DDT F712VAOS1 06/05/2002 0.01 1 1 J 16 N A N A 

Note: OWS contents are conservatively compared to criteria for subsurface soil. 

All values are presented in units of milligrams per kilogram (mgkg). 

a Soil screening levels (SSLs) are from EPA Soil Screening Guidance: User's Guide (1996b). based on dilution attenuation 
factor (DAF)=l .O for VOCs, DAF=10 for others. 

Background range values for metals are the minimum and maximum concentrations detected in Zones E and F combined 
grid samples. The background values for BEQs and its components are from base-wide background concentrations. 

= lndicates that the analyte was detected at the concentration shown. 

J lndicates an estimated value. One or more quality control (QC) parameters were outside control limits or the value 
was detected below the laboratory's quantification limit. 

NA Not applicable or value not available. 

NL Not listed. 

SJ lndicates an estimated concentration, for screening purposes only. 
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TABLE 2-4 
Analytes Detected in OWS Water at AOC 712 
CSl Report, AOCs 712,714, and 717, Zone F, Charleston Naval Complex 

Sample Date Concentration 
Parameter Location Sampled bg/L) Qualifier MCURBCa Zone F BRC Zone E BRC 

Metals 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium, Total 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Sodium 

Vanadium 

Zinc 

Semivolatile Organic Compounds 

Diethyl Phthalate F712ZAOS1 06/05/2002 2.7 J 2,900 N A N A 
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TABLE 2-4 
Analytes Detected in OWS Water at AOC 71 2 
CS1 Report, AOCs 712, 714, and 717, Zone F, Charleston Naval Complex 

Sample Date Concentration 
Parameter Location Sampled WglL) Qualifier MCURBC' Zone F BRC Zone E BRC 

Dirnethyl Phthalate F712ZAOSl 06/05/2002 4.1 J 3,7000 N A N A 

Volatile Organic Compounds 

Chloroform F712ZAOS1 06/05/2002 0.43 J 0. I5 N A N A 

Dibromochloromethane F712ZAOS1 06/05/2002 0.64 J 0.13 N A N A 

Methyl ethyl ketone (2- F712ZAOSl 06/05/2002 10.6 - - 190 N A N A 
Butanone) 

Methyl isobutyl ketone F7t 2ZAOS1 06/05/2002 4 J 14 N A N A 
(4-Methyl-2-pentanone) 

Toluene F712ZAOSl 06/05/2002 22.4 - - 1,000 N A N A 

All values are presented in micrograms per liter bg/L). 

Note: OWS contents are conservatively compared to criteria for shallow groundwater. 

" RBCs are listed in italics where no primary MCL exists. RBCs are 1/10 of tap water RBC listed in EPA Region III RBC 
(October 2000) table for non-carcinogenic compounds (hazard index [Hl]=O.I). 
b Range of grid sample concentrations; no BRC calculated. 

J Indicates an estimated value. One or more quality control (QC) parameters were outside control limits or the value was 
detected below the laboratory's quantification limit. 

NA Not available. 

ND No detections in grid samples. 

NL No MCL or RBC listed. 
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TABLE 2-5 
COPC Refinement in Soil at AOC 71 2 - Metals 
CSI Report, AOCs 712,714, and 717, Zone F, Charleston Naval Complex 

Parameter Aluminum Selenium Thallium 

Surface Soil Background 261 - 20,500 0.44 - 4.0 0.61 - 2.8 
Range of ~oncentrat ions~ 

Subsurface Soil Background t ,220 - 29,900 0.4 - 2.4 0.4 - 1.2 
Range of Concentrationsc 

Units mg/kg mgfkg mdkg 

F712SB003 3 to 5 06/05/02 40,600 - - 1.29 J 0.913 U 

Concentrations shown outlined and in bold print indicate an exceedance of screening criteria. 

Non-detected concentrations used to calculate means are taken at half the detection limit shown. 

a Unrestricted land use RBCs are from EPA Region Ill RBC Tables, October 2000. 
b SSLs are from €PA Soil Screening Guidance: User's Guide (1996b). 

Sample Sample 
Location Depth (ft bls) Date Sampled Concentration Concentration Concentration 

Background Range values for metals are the minimum and maximum concentrations detected in Zones E and F 
combined grid samples. 

NL Not listed. 

F613SP050 0 to 4 09/04/1996 14,600 - - 1.2 - 

J Indicates an estimated value. One or more quality control (QC) parameters were outside control limits or the value 
was detected below the laboratory's quantification limit. 

U Indicates that the analyte is not detected; value is detection limit. 

UJ lndicates that the detection limit is estimated. The analyte was analyzed for but qualified as not detected. The result 
is estimated. 

F613SP051 0 to 4 08/27/1996 4,340 - - 0.51 J 0.55 J 

1.4 J 
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TABLE 2-7 
COPC Refinement in Groundwater at AOC 712 
CSl Report, AOCs 712, 714, and 717, Zone F, Chadeston Naval Complex 

Parameter Aluminum Thallium Vanadium Naphthalene 

MCURBCa 37,000 2 260 6.5 

Background Range 19 - 16,100 3 - 6  0.6 - 26 N A 

Units pg/L ~ g f L  PSIL P ~ / L  

Location Date Sampled Concentration Concentration Concentration Concentration 

Concentrations in bold type and outlined exceed MCURBC and background range for Zones E and F shallow groundwater. 

a RBCS are listed in itatics where no primary MCL exists. RBCs are listed in EPA Region I11 RBC (October 2000) table. 
= Indicates that the analyte was detected at the concentration shown. 

J lndicates an estimated value. One or more quality control (QC) parameters were outside control limits or the value was 
detected below the laboratory's quantification limit. 

NA Not applicable/not available. 

U lndicates that the anatyle is not detected; value is detection limit. 
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3.0 AOC 714 CSI - Oilwater Separator at 
Building 242 

3.1 Description of AOC 714 
AOC 714 is described in the 2001 RFA as the OWS located at the south end of Building 242, 

the Vehicle Maintenance Shop. Building 242 is used for light vehicle maintenance by the 

CPW, and was previously used by the Navy for the same purpose. A 40 x 70-ft concrete 

wash pad is located at the southern end of Building 242; two catch basins within the wash 

pad transfer water to an OWS. Figure 3-1 shows an 1997 aerial photograph of the southern 

portion of Building 242, the wash pad, and the OWS. 

Building 242 was constructed in 1987 at the location of former Building 1169, the 

Locomotive Maintenance Facility (AOC 613). The area surrounding AOC 714 has been 

investigated as part of the Zone F RFI at AOC 613/AOC 615/SWMU 175. Appendix A 

presents photographs of the AOC 714 area. The area surrounding Building 242 is paved 

with asphaltic concrete. Surface water within the concrete wash pad at AOC 714 is directed 

toward the two catch basins, which lead to the OWS and the sanitary sewer. Surface water 

outside the wash pad is directed toward storm sewer catch basins located northwest and 

northeast of the OWS. Groundwater elevation contours prepared from measurements taken 

December 2001 for the AOC 613/AOC 615/SWMU 175 investigation are presented in 

Figure 1-2. These contours indicate that the OWS is located above a groundwater trough, 

trending southward. The groundwater depth at the OWS is approximately 6 to 7 ft bls. 

The OWS was installed in 1987 when Building 242 was constructed, and is currently in use 

by the CPW. According to communication with the CPW Fleet Manager, the OWS is cleaned 

monthly. No sludge or floating oils are currently present within the unit. The OWS is 

constructed as a 4-ft diameter precast concrete manhole with piping at approximately 3 M ft 

bls, and base approximately 7 M ft bls. The top of the OWS is a steel cover at surface level, 

sealed against surface water intrusion. The OWS drains to the sanitary sewer system. 

Construction drawings of the OWS are presented in Appendix C of this report. 
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Environmental Sampling at AOC 714 
Soil and groundwater samples were coIlected in the AOC 714 area for the AOC 613/AOC 

615/SWMU 175 RFI (see RFI Report Addendum/CMS Work Plan for AOC 613/AOC 

615/SWMU 175 [CH2M-Jones, 20021). AOC 714 is located within the southwestern portion 

of the AOC 613/AOC 615/SWMU 175 investigated area. The OWS was also jnvestigated in 

the Zone L RFI as part of the sanitary sewer system, SWMU 37. Data collected for the Zone F 

and Zone L RFIs and used for the AOC 714 evaluation include the following: 

Soil samples from three locations sampled by DPT methods 

Groundwater samples from four locations sampled by DPT methods 

Fow samples from one monitoring well 

The complete data sets for these samples are located in the Zone F RFI Report, Reaision 0 

(EnSafe, 1997), the Zone L RFI Report, Revision 0 (EnSafe, 1998), and the RFI Report 

Addendum/CMS Work Plan for AOC 613/AOC 615/SWMU 175. The RFI Report 

Addendum concluded that no COCs were present in the soils or groundwater in the vicinity 

of AOC 714. The data are briefly discussed in this report, along with the more recent data 

collected around the OWS. c 

Figure 3-2 presents the Zone F RFI samples and AOC 714 investigation samples collected in 

the vicinity and downgradient (south) of AOC 714. For the AOC 714 investigation, three 

additional subsurface soil samples were collected surrounding the OWS, and a sample of 

water was collected from inside the OWS. At the tune of sampling, no sludge was present in 

the OWS. The data set for the AOC 714 samples is presented in Appendix H of this report. 

The data validation summary report for the samples collected in 2002 are presented in 

Appendix E. The results of the AOC 714 and adjacent Zone F RFI samples are described 

below. 

3.2.1 Soil Samples 
In 1996, soil samples from 0 to 4 ft bls were collected by DPT methods for the AOC 

613/AOC 615/SWMU 175 WI. Sample stations F613SP041, F613SP042, and F613SP049 were 

located in the vicinity and downgradient of the OWS. These samples were analyzed for 

VOCs, SVOCs, and metals. 

In June 2002 three subsurface soil borings were sampled surrounding the OWS at AOC 714. 

Samples from F714SB001, F714SB002, and F714SB003 were analyzed for VOCs, SVOCs, 

PCBs, pesticides, and metals. As discussed in the data validation summary report (see 
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Appendix E), a laboratory oversight required the recollection and reanalysis of the soil 

samples for VOCs. The original data were provided by the laboratory, however, they were 

qualified with an "S," to be used for screening purposes only, due to the problems identified 

by the laboratory. The resampling data, however, met all applicable QC requirements. The 

resampled locations were labeled F714SB004, F714SB005, and F714SB006, which represent 

the respective locations of F714SB001, F714SB002, and F714SB003. 

The analytes detected in the soil samples are listed in Table %I. Concentrations were 

compared to unrestricted land use RBCs from the EPA Region III October 2000 tables, 

adjusted for HI=O.l, and to SSLs from the EPA Soil Screening Guidance, Appendix A (1996a). 

SSLs were based on a DAF of 1.0 for VOCs and DAF of 10 for other analytes. 

Soil metals concentrations were also compared to background concentrations for both 

surface and subsurface soil (as applicable) from combined Zones E and F. DPT soil samples 

collected from 0 to 4 ft bls were composed of both surface and subsurface soil, and were 

compared to criteria for both types of soil. 

The results of the soils data screening analyses were used to determine whether any of the 

chemicals detected may be considered COPCs. A discussion of the data is presented below. 

Metals in Soil Samples 
The metals detected in the soil samples were at concentrations within their background 

ranges for Zones E and F. As presented in Table 3-1, no metal concentrations exceeded 

unrestricted land use RBCs (adjusted for HI=O.l) or SSLs @AF=lO), and background 

concentrations. No metal COPCs were identified in the soil samples. 

VOCs in Soil Samples 
As shown in Table 3-1, trace concentrations of VOCs were detected in the AOC 714 area. No 

VOC concentrations exceeded unrestricted land use RBCs, and only benzene was detected 

above its SSL. Benzene was detected in the samples from F613SP042 (0 to 4 ft bls) and 

F714SB006 (4 to 6 ft bls) at respective concentrations of 0.011 and 0.0029 J mg/ kg, compared 

to its SSL of 0.002 mg/kg. Benzene is considered a COPC in soil at AOC 714 and is 

discussed further in Section 3.3 of this report. 

SVOCs in Soil Samples 
Trace amounts of benzoic acid, bis(2-ethyhexyl)phthalate, and diethyl phthalate, all 

commonly identified with field or laboratory contamination, were detected in soil samples 
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from the site. SVOC concentrations were less than RBCs and SSLs. No SVOC COPCs were 

identified in soil at AOC 714. 

PCBs/Pesticides in Soil Samples 
No PCBs were detected in soil sampIes collected at AOC 714. Traces of p,p'-DDE were 

detected in F714SB003; the concentration was less than comparison criteria. No pesticide or 

PCB COPCs were identified at AOC 714. 

3.2.2 Groundwater Samples 
In 1996, groundwater samples were collected by DPT at the three soil DPT locations 

described above, for the AOCs 613/615/SWMU 175 RFI. Sample stations F613GP041, 

F613GP042, and F613GP049 were located adjacent to or downgradient of the OWS. These 

groundwater samples were analyzed for VOCs, SVOCs, and metals. Metals data from 

unscreened DPT groundwater samples are not considered representative of area 

groundwater due to the particulates inherent in the samples, and are not evaluated in this 

report. 

Groundwater DPT sample LF037GP38, whose sample location was installed at the OWS, 

was collected for the Zone L SWMU 37 investigation. This sample was analyzed for cyanide, 

metals, and VOCs. 

Groundwater monitoring well FGELGW007 was also used to collect groundwater data for 

the AOC 613/AOC 615/SWMU 175 RFI. This well is located between the wash pad drains 

and the OWS. For the Zone F RFI, this monitoring well was sampled four times in 1996 and 

1997 for VOCs, SVOCs, and metals. 

Inorganic and organic analytes detected in the RFI monitoring wells and organic analytes 

detected in the groundwater DPT samples are listed in Table 3-2. Concentrations were 

compared to MCLs; where MCLs do not exist they were compared to tap water RBCs from 

the EPA Region I11 October 2000 tables, adjusted for HI=O.l. Metals concentrations were also 

compared to BRCs for shallow groundwater from Zones E and F. 

The results of the groundwater analyses are discussed below. 

Metals in Groundwater Samples 
As seen in Table 3-2, metals were detected in the groundwater samples w i t h  MCLs (or tap 

water RBCs adjusted for HI=O.l) and BRCs, with the exception of arsenic, manganese, and 

thallium. Arsenic was detected in the first sampling event at FGELGW007 at 72 pg/L, 

compared to the MCL of 50 pg/L and BRCs of 18.7 and 16.7 pg/L for Zones E and F, 
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respectively. Manganese was detected in the third sampling event at 4,040 pg/L, compared 

to the RBC of 73 pg/L (adjusted for HI=O.l) and the BRCs of 2,010 and 2,560 pg/L for Zones 

E and F, respectively. Thallium was detected in the second sampling event at an estimated 

concentration of 8.1 pg/L, compared to the MCL of 2 pg/L and the BRCs of 5.4 and 5.58 

pg/L for Zones E and F, respectively. These three metals are considered COPCs in 

groundwater and are discussed further in Section 3.3 of this report. 

SVOCs in Groundwater Samples 
Traces of benzoic acid and bis(2-ethylhexy1)phthalate were detected in some of the 

groundwater samples collected at AOC 714. All concentrations were less than MCLs or tap 

water RBCs adjusted for HI=O.l. No SVOC COPCs were identified in groundwater at AOC 

714. 

VOCs in Groundwater Samples 
As seen in Table 3-2, traces of VOCs were detected in some of the groundwater samples 

collected at AOC 714. All concentrations were less than MCLs or tap water RBCs adjusted 

for HI=O.l. No VOC COPCs were detected in groundwater at AOC 714. 

3.2.3 OWS Contents Samples 
In 2002, a water sample was collected from the OWS and analyzed for VOCs, SVOCs, 

PCBs/pesticides, and metals. Insufficient sludge was present in the OWS to sample; this 

unit is routinely cleaned by the CPW. Table 3-3 presents analytes detected in the OWS 

water. The OWS is operational and its contents are managed within the sanitary sewer 

system. If no correlation is made between the OWS contents and the surrounding media, 

alternate management of the material inside the OWS is not warranted. The analytes 

detected in the OWS are discussed below. 

Metals in OWS Water 
Elevated concentrations of several metals (aluminum, antimony, cadmium, chromium, iron, 

lead, nickel, vanadium, and zinc) were detected in the OWS water sample, as presented in 

Table 3-3. These metals were not identified as COPCs in the soil adjacent to the OWS, 

sampled from F714SB001, F714SB002, and F714SB003, indicating that the OWS water at the 

time of sampling had not impacted the media outside of the OWS. 

VOCs in OWS Water 
As presented in Tables 3-3, trace concentrations of 1,2-DCE and acetone were detected in the 

OWS water. No VOC concentration from the OWS sample exceeded the groundwater 
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comparison criteria. These compounds are not identified as COPCs in the soil adjacent to 

the OWS. 

SVOCs in OWS Water 
Diethyl phthalate and dimethyl phthalate were detected in the OWS water sample at 

concentrations less than COPC screening criteria. These compounds are not identified as 

COPCs in the soil adjacent to the OWS. 

PCBslPesticides in OWS Water 
As presented in Table 3-3, trace amounts of p,p'-DDE and Aroclor-1260 (a PCB) were 

detected in the OWS water sample, at concentrations below groundwater COPC screening 

CI-iteria. These compounds were not identified as COPCs in the soil surrounding the OWS. 

COPC Evaluation and Refinement 
This section discusses chemicals that were identified as COPCs because their concentrations 

exceeded background values and a screening criteria value. Factors that determine whether 

a COPC meets the criteria for being a COC are discussed for each parameter. 

3.3.1 Soil COPC Refinement 
Benzene was the only COPC identified in the soil samples at AOC 714. Table 3-4 presents 

benzene data for all of the soil samples evaluated for the AOC 714 area. Benzene was 

discussed as a COPC as part of the RFI Report Addendum for AOC 613/AOC 615/SWMU 

175, which concluded that benzene was not a COC at the site. 

Benzene was detected in the samples from F613SP042 (0 to 4 ft bls) and F714SB006 (4 to 6 ft 

bls) at respective concentrations of 0.011 and 0.0029 J mg/kg, compared to its SSL (DAF=l) 

of 0.002 mg/kg, from the EPA guidance. A site-specific SSL was calculated for benzene at 

AOC 714, using chemical-specific properties and site properties, and usmg the equations 

presented in the EPA Soil Screening Guidance: User's Guide (1996b). The SSL calculations 

presented in Appendix F resulted in a site-specific SSL of 0.079 mg/kg for the current paved 

condition and 0.0096 mg/kg for a hypothetical unpaved condition. As shown in Table 3-4, 

the mean benzene concentration in soil at AOC 714 is calculated at 0.0033 rng/kg, which is 

less than both the paved and unpaved site-specific SSLs. 

Table 3-4 also presents the results of benzene analyses from the groundwater samples 

collected at AOC 714. Benzene was not detected in any groundwater samples collected from 

the AOC 714 area, indicating that the benzene concentrations detected in the soil are not 
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impacting groundwater in the area. Therefore, benzene is not considered a COC at AOC 

714. 

3.3.2 Groundwater COPC Refinement 
Table 3-5 presents data for the COPCs from the groundwater samples collected in the 

vicinity of AOC 714. Arsenic manganese, and thallium were identified as COPCs in 

groundwater. These COPCs were discussed as part of the RFI Report Addendum for AOC 

613/AOC 615/SWMU 175, which concluded that they were not COCs at the site. A brief 

summary of the discussions from that report is provided below. 

Arsenic was detected at an elevated concentration (72 pg/L) in the first sampling event at 

FGELGW007, compared to the MCL of 50 pg/L. Arsenic concentrations in the remaining 

three RF1 samples from this monitoring well were 23 pg/L or lower. This indicates that the 

initial arsenic sample may have contained particulates. On the basis of the low 

concentrations of arsenic in the subsequent samples, it appears that the initial result is an 

anomaly and is not representative of the groundwater at AOC 714. Therefore, arsenic is not 

considered a COC in groundwater at AOC 714. 

As shown in Table 3-5, manganese was detected at an estimated concentration of 4,040 pg/L 

in the third sampling event at FGELGW007, and was below the Zone E and F BRCs (less 

than 2,010 pg/L) in the remaining three sampling events. The single elevated concentration 

is within the range of background concentrations for the CNC (2 to 7,980 pg/L). The sample 

with the elevated concentration is most likely due to naturally occurring manganese 

reduction, or particulates from the surrounding clayey soil. Therefore, manganese at AOC 

714 is considered naturally occurring and is not considered a COC at AOC 714. 

Thallium was detected in the second sampling event from FGELGW007 at an estimated 

concentration of 8.1 pg/L, compared to the MCL of 2 pg/L and the Zones E and F BRCs of 

5.4 and 5.58 pg/L, respectively. The other three samples collected at AOC 714 contained 

thallium below the BRCs. The sample with the elevated concentration occurred during the 

sampling event in which elevated concentrations of thallium were reported in half of the 

monitoring wells at AOC 613/AOC 615/SWMU 175. As was concluded in the RFI Report 

Addendum for the AOC 613/AOC615/SWMU 175 investigation, this anomaly was not 

reproducible in subsequent sampling events. No well, including FGELGW007, has shown a 

consistent trend of thallium concentrations greater than BRCs. Therefore, thallium is not 

considered a COC in groundwater at AOC 714. 
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Investigation Summary - AOC 71 4 
Metals detected in soil and groundwater samples at AOC 714 indicated naturally occurring 

concentrations indicative of a general industrial setting. No impacts from suspected releases 

from the OWS system at AOC 714 are observed; no COCs were identified in soil or 

groundwater at AOC 714. Although traces of benzene were detected in soil samples 

collected in the vicinity of AOC 714, benzene has not been detected in area groundwater. 

Metals detected in groundwater are within basewide concentrations; soil samples 

surrounding the OWS do not indicate metals releases from the OWS. There is no correlation 

between chemicals detected within the OWS water and those in the media outside of it. The 

current management system (discharge to the sanitary sewer) for the OWS contents does 

not appear to be impacting the surrounding media. 

AOC 714 CSI Conclusions and Recommendations 
The following are conclusions for the OWS at AOC 714: 

The OWS was precast in one piece and installed in the 1980s, south of the wash pad. 

The CPW cleans the OWS monthly. 

Soil was sampled at six locations and groundwater was sampled at four locations at 
AOC 714 and downgradient of the OWS. 

No VOC, SVOC, PCB, pesticide, or metal COCs were identified in the soil or 
groundwater samples. 

No correlation exists between the chemicals present in the OWS water sample and the 
subsurface soil surrounding the OWS. 

It is concluded that sufficient data exist to evaluate AOC 714. The data indicate that there 

are no COCs present at AOC 714, and NFA status is recommended for this site. 
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TABLE 3-1 
halytes Detected in Soil at AOC 714 
3SI Report, AOCs 712, 714, and 717, Zone F, Charleston Naval Complex 

Surface Soil Subsurface Soil 
Sample €PA Background Background 

Sample Depth Date Concentration Region llI Range of Range of 
Parameter Location (ft bls) Sampled (mglkg) RBCa S S L ~  ConcentrationsC ConcentrationsC 

Metals 

Aluminum F613SP041 0 to 4 09/10/1996 4,670 = 7,800 NL 261 - 20,500 1,220 - 29,900 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

F613SP042 0 to. 4 09/03/1996 48 - - 

F613SP049 0 to 4 09/09/1996 10.5 = 
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f ABLE 3-1 
-Inawes Detected in Soil at AOC 714 
ZSI Report, AOCs 712, 714, and 717, Zone F, Charleston Naval Complex 

Surface Soil Subsurface Soil 
Sample EPA Background Background 

Sample Depth Date Concentration Region Ill Range of Range of 
Parameter Location (ft bls) Sampled (mgkg) RBCa S S L ~  ConcentrationsC ConcentrationsC 

Cobalt 

Copper 

l ron 

Lead 

Calcium F613SP049 0 to 4 09/09/1996 

F714SB001 3 to 5 06/06/2002 

F714SB002 3 to 5 06/06/2002 

F714SB003 3 to 5 06/06/2002 

Chromium, Total F613SP041 0 to 4 09/10/1996 

F613SP042 0 to 4 09/03/1996 

F613SP049 0 to 4 09/09/1996 

F714SB001 3 to 5 06/06/2002 

F714SB002 3 to 5 06/06/2002 

F714SB003 3 to 5 06/06/2002 

F613SP041 0 to 4 09/10/1996 

F613SP042 0 to 4 09/03/1996 

F613SP049 0 to 4 09/09/1996 

F714SB001 3 to 5 06/06/2002 

F714SB002 3 to 5 06/06/2002 

F714SB003 3 to 5 06/06/2002 

F613SP041 0 to 4 09/10/1996 

F613SP049 0 to 4 09/09/1996 

F714SB001 3 to 5 06/06/2002 

F714SB002 3 to 5 06/06/2002 

F714SB003 3 to 5 06/06/2002 

F613SPO41 0 to 4 09/10/1996 

F613SP042 0 to 4 09/03/1996 

F613SP049 0 to 4 09/09/1996 

F714SB001 3 to 5 06/06/2002 

F714SB002 3 to 5 06/06/2002 

F714SB003 3 to 5 06/06/2002 

F613SP041 0 to 4 09/10/1996 
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TABLE 3-1 
lnalytes Detected in Soil at AOC 71 4 
GSI Report, AOCs 712, 714, and 717, Zone F, Charleston Naval Complex 

Surface Soil Subsurface Soil 
Sample EPA Background Background 

Sample Depth Date Concentration Region HI Range of Range of 
Parameter Location (ft bls) Sampled (mglkg) RBCa S S L ~  Concentrationsc Concentrations' 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

potassium F613SP042 0 to 4 09/03/1996 

AOC7127i4717CSlRPTZFRNO. DOC 
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TABLE 3-1 
4nalytes Detected in Soil at AOC 714 
JSI Report, AOCs 712,714, and 717, Zone F, Charleston Naval Complex 

Surface Soil Subsurface Soil 
Sample EPA Background Background 

Sample Depth Date Concentration Region Ill Range of Range of 
Parameter Location (ft bls) Sampled (mg/kg) RBCa S S L ~  Concenttationsc ConcentrationsC 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Potassium F613SP049 0 to 4 09/09/1996 

F714SB001 3 to 5 06/06/2002 

F714SB002 3 to 5 06/06/2002 

F714SB003 3 to 5 06/06/2002 

F613SP041 0 to 4 09/10/1996 

F613SP042 0 to 4 09/03/1996 

F714SB002 3 to 5 06/06/2002 

F714SB003 3 to 5 06/06/2002 

F613SP041 0 to 4 09/10/1996 

F613SP042 0 to 4 09/03/1996 

F613SP049 0 to 4 09/09/1996 

F714SB001 3 to 5 06/06/2002 

F714SB002 3 to 5 06/06/2002 

F714SB003 3 to 5 06/06/2002 

F613SP042 0 to 4 09/03/1996 

F613SP049 0 to 4 09/09/1996 

F714SB001 3 to 5 06/06/2002 

F613SP041 0 to 4 09/10/1996 

F613SP042 0 to 4 09/03/1996 

F613SP049 0 to 4 09/09/1996 

F714SB001 3 to 5 06/06/2002 

F714SB002 3 to 5 06/06/2002 

F714SB003 3 to 5 06/06/2002 

F613SP041 0 to 4 09/10/1996 

F613SP042 0 to 4 09/03/1996 

F613SP049 0 to 4 09/09/1996 

F714SB001 3 to 5 06/06/2002 

F714SB002 3 to 5 06/06/2002 
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TABLE 3-1 
qnalytes Detected in Soil at AOC 71 4 
;SI Report, AOCs 715 714, and 71 7, Zone F, Charleston Naval Complex 

Surface Soil Subsurface Soil 
Sample EPA Background Background 

Sample Depth Date Concentration Region Ill Range of Range of 
Parameter Location (ft bls) Sampled (mgkg) RBCa S S L ~  ConcentrationsC ConcentrationsC 

Zinc F714SB003 3 to 5 06/06/2002 26.6 = 2,300 6,000 1.9 - 855 5.8 - 438 

Semivolatile Organic Compounds 

Benzoic Acid F714SB001 3 to 5 06/06/2002 0.242 J 31,000 200 N A N A 

bis(2-Ethylhexyl) F613SP041 0 to 4 09/1011996 0.045 J 46 1,800 N A N A 
Phthaiate 

Diethyl Phthalate F714SB003 3 to 5 06/06/2002 0.278 J 6,300 240 N A N A 

Volatile Organic Compounds 

Benzene 

Ethylbenzene F714SB004 4 to 6 07/11/2002 0.0016 J 780 0.65 N A 

F714SB005 4 to 6 07/11/2002 0.0016 J 

Methyt ethyl ketone F714SB001 3 to 5 06/06/2002 0.0076 SJ 4,700 0.4 N A 

(2-Butanone) F714SB002 3 to 5 06/06/2002 0.0057 SJ 

Toluene F714SB004 4 to 6 0711 112002 0.00041 J 1,600 0.6 N A 

F714SB005 4 to 6 07/11/2002 0.00042 J 
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TABLE 3-1 
lnalytes Detected in Soil at AOC 714 
351 Report, AOCs 712, 714, and 717, Zone F, Charleston Naval Complex 

Surface Soil Subsurface Soil 
Sample EPA Background Background 

Sample Depth Date Concentration Region Ill Range of Range of 
Parameter Location (ft bls) Sampled (mgkg) RBC' S S L ~  ConcentrationsC ConcentrationsC 

TC E F613SP042 0 to 4 09/03/1996 0.002 J 58 0.003 N A 

Xylenes, Total F714SB004 4 to 6 0711 1/2002 0.0056 = 16,000 9.5 N A 

F714SB005 4 to 6 07/11/2002 0.0058 = 

F714SB006 4 to 6 07/11/2002 0.0077 = 

Pesticides 

p,p'-DDE F714SB003 3 to 5 06/06/2002 0.00014 J 1.9 27 N A N A 

Concentrations shown outlined and in bold print indicate an exceedance of screening criteria. 

a Unrestricted land use RBCs are from EPA Region Ill RBC Tables, October 2000, adjusted for HI = 0.1. 

SSLs are from EPA Soil Screening Guidance: User's Guide (1 996b); DAF = 1.0 for VOCs, DAF = 10 for others. 

Background Range values for metals are the minimum and maximum concentrations detected in Zones E and F combined grid 
samples. 
d RBCs for Totar Chromium and Lead from EPA Region tX PRG Tables, November 2000. 

= lndicates that the analyte was detected at the concentration shown. 

.I lndicates an estimated value. One or more quality control (QC) parameters were outside control limits or the value was detected 
below the laboratory's quantification limit. 

NA Not applicable or value not available. 

NL Not listed. 

SJ lndicates an estimated concentration, for screening purposes only. 
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f ABLE 3-2 
Anarytes Detected in Groundwater at AOC 71 4 
CSI Report, AOCs 712, 714, and 717, Zone F, Charleston Naval Complex 

Sample Date Concentration 
Parameter Location Sampled (pfl) Qualifier MCURBC Zone F BRC Zone E BRC 

Metals 

Aluminum FG ELGW007 

Arsenic FGELGW007 

Barium FGELGW007 

Cadmium FGELGW007 

Calcium FGEtGW007 

Chromium, Total FGELGW007 

Cobalt FGELGWOO7 

l ron 

Lead FGELGW007 

Magnesium FGELGW007 
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TABLE 3-2 
Analytes Detected in Groundwater at AOC 714 
CSI Report, AOCs 712, 714, and 717, Zone F, Charleston Naval Complex 

Sample Date Concentration 
Parameter Location Sampled @dl) Qualifier MCURBC? Zone F BRC Zone E BRC 

Magnesium 

Manganese FGELGW007 1 1/10/1996 827 

05/07/1997 1,430 

08/25/1997 

1 1/12/1997 1,710 

Nickel FGELGW007 11/10/1996 10.7 

FGELGW 007 05/07/1997 11.3 

08/25/1997 26.6 

1 1/12/1997 18.7 

Potassium FGELGW007 11/10/1996 4,450 

05/07/1997 5,290 

08/25/1997 9,920 

1 111 211 997 12,300 

Sodium FGELGW007 11/10/1996 472,000 

05/07/1997 532,000 

08/25/1997 1 , I  00,000 

1 1/12/1997 627,000 

Thallium FGELGW007 11/10/1996 4.4 

FGELGW007 05/07/1997 

Vanadium FGELGW007 1 111 011 996 5.6 J 26 1.58 11.4 

Zinc FGELGW007 08/25/1997 26.4 - - I ,  100 ND 27.3 

Semivolatile Organic Compounds 

Benzoic Acid F613GP042 09/03/1996 3 J 15,000 N A N A 

FGELGW007 11/10/1996 1 J 
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TABLE 3-2 
Analytes Detected in Groundwater at AOC 714 
CSI Report, AOCs 712, 714, and 717, Zone F, Charleston Naval Complex 

Sample Date Concentration 
Parameter Location Sampled (pglL) Qualifier MCURBC Zone F BRC Zone E BRC 

bis(2-Ethylhexyl) F613GP042 09/03/1996 4 J 6 N A N A 
Phthalate 

Volatile Organic Compounds 

f,2-Dichloroethene FGELGW007 05/07/1997 3 
(total) 

Carbon Disulfide F613GP049 09/09/1 996 2 

Chloromethane FGELGW007 1 1/1011996 2 

All values are presented in units of micrograms per liter (pglLj. 

Concentrations in bold type and outlined exceed the maximum contaminant level (MCL)/risk-based concentration (RBC) 
and background reference concentration (BRC). 

a RBCs are listed in italics where no primary MCL exists. RBCs are 1/10 of tap water RBC listed in EPA Region Ill RBC 
(October 2000) table for non-carcinogenic compounds (hazard index [Hl]=O.l). 

Range of grid sample concentrations; no BRC calculated. 
= Indicates that the analyte was detected at the concentration shown. 

J Indicates an estimated value. One or more quality control (QC) parameters were outside control limits or the value 
was detected below the laboratory's quantification limit. 

NA Not available. 

ND No detections in grid samples. 

NL No MCL or RBC listed. 
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TABLE 3-3 
Analytes Detected in OWS Water at AOC 71 4 
CSI Report, AOGs 712, 714, and 717, Zone F, Charleston Naval Complex 

Sample Date Concentration 
Parameter Location Sampled (pg/L) Qualifier MCURBCa Zone F BRC Zone E BRC 

Metals 

Arsenic 

Barium 

Betyllium 

Cadmium 

Calcium 

Chromium, Total 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Aluminum F714ZAOSl 06/06/2002 

Antimony F714ZAOSt 06/06/2002 

Semivolatile Organic Compounds 

Diethyl Phthalate F714ZAOSI 06/06/2002 2 J 2,900 N A NA 

34,800 

14.4 

Vanadium F714ZAOS1 06/06/2002 

Zinc F714ZAOSl 06/06/2002 

Dimethyl Phthalate F714ZAOS1 06/06/2002 4.1 J 37,000 N A N A 

- - 3,700 224 2,810 

J 6 ND 2 - 5 b  

. .  . . .- 

Volatile Organic Compounds 

1,2-Dichloroethene F714ZAOSl 06/06/2002 0.36 J 70 N A N A 
(total) 

173 

3,790 

Acetone F714ZAOSl 06/06/2002 5 J 61 N A N A 

- - 26 1.58 11.4 

- - 1,100 ND 27.3 
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TABLE 3-3 
Analytes Detected in OWS Water at AOC 714 
CS/ Report, AOCs 712, 714, and 717, Zone F, Charleston Naval Complex 

Sample Date Concentration 
Parameter Location Sampled (pg/L) Qualifier MCURBc Zone F BRC Zone E BRC 

Pesticides and PCBs 

PCB-1 260 (Aroctor- F714ZAOS1 06/06/2002 0.053 J 0.5 N A N A 
f 260) 

Note: OWS contents are conservatively compared to criteria for shallow groundwater. 

a RBCs are listed in italics where no primary MCL exists. RBCs are 1/10 of tap water RBC listed in EPA Region Ill RBC 
(October 2000) table for non-carcinogenic compounds (hazard index IHI]=O.l). 

Range of grid sample concentrations; no BRC calculated. 

J Indicates an estimated value. One or more quaiity control (QC) parameters were outside control limits or the vafue was 
detected below the laboratory's quantification limit. 

NA Not available. 

ND No detections in grid samples. 

NL No MCL or RBC listed. 
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TABLE 3-4 
COPC Refinement - Benzene at AOC 714 
CSI Reporf, AOCs 712,714, and 717, Zone F, Charlesfon Naval Complex 

Sample EPA 
Sample Depth Benzene Region Ill 
Location Media (ft bls) Date Sampled Units Concentration RBCa S S L ~  

soil 

soil 

soil 

soil 

soil 

soil 

soil 

soil 

0.005 U 12 0.0096 

- - 

0.006 U 

0.0055 SUJ 

0.0063 SUJ 

0.00067 SJ 

0.0014 J 

0.0054 U 

Mean Concentration 0.0033 

F714SBO06 soil 4 to 6 0711 112002 mgkg 

MCL 

F613GP042 groundwater 

F613GP049 groundwater 

F613GP048 groundwater 

LF037GP038 groundwater 

0.0029 

FGELGW007 groundwater 

groundwater 

groundwater 

groundwater 

J 

Concentrations shown outlined and in bold print indicate an exceedance of screening criteria. 

Non-detected concentrations used to calculate means are taken at half the detection limit shown. 

a Unrestricted land use RBCs are from EPA Region Ill RBC Tables, October 2000. 

Site-specific SSL for unpaved condition; see Appendix F for derivation. 

J fndicates an estimated value. One or more quality control (QC) parameters were outside control limits or the 
value was detected below the laboratory's quantification limit. 

NA Not applicable or value not available. 

U lndicates that the analyte is not detected; value is detection limit. 

UJ lndicates that the detection limit is estimated. The analyte was analyzed for but qualified as not detected. The 
result is estimated. 

SJ lndicates an estimated concentration, used for screening purposes only. 

SUJ lndicates that the analyte is not detected, the estimated detection limit is shown, used for screening purposes 
only. 
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TABLE 34 
COPC Refinement in Groundwater at AOC 714 
CSI Report, AOCs 712, 714, and 717, Zone F, Charleston Naval Complex 

Parameter Arsenic Manganese Thallium 

Zone E BRC 18.7 2,560 5.4 

Zone F BRC 16.7 2,010 5.58 

Zones E and F Background Range of 3 - 316 
Concentrations 

CNC Background ~ a n ~ e ~  t -316 2 - 7,980 2-8 

Units P ~ / L  vg/L PS/L 

Location Date Sampled Concentration Concentration Concentration 

Concentrations in bold type and outlined exceed MCURBC and background range for Zones E and F shallow 
groundwater. 

a RBCs are listed in italics where no primary MCL exists. RBCs are fisted in EPA Region Ill RBC (October 2000) table. 
b CNC background range includes grid locations in Zones A through I. 

= lndicates that the analyte was detected at the concentration shown. 

3 lndicates an estimated value. One or more quality control (QC) parameters were outside control limits or the 
value was detected below the laboratory's quantification limit. 

NA Not applicable/not available. 

U lndicates that the analyte is not detected; value is detection limit. 
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4.0 AOC 717 CSI - OilMlater Separator at 
Building 242 

4.1 Description of AOC 717 
AOC 717 is described in the 2001 RFA as the OWS located at the southwest side of Building 

242, the Vehicle Maintenance Shop. Building 242 was described in Section 3.0 of this CSI 

Report. The OWS at AOC 717 serviced discharge from floor drains within the building. 

Photographs of the floor drains, along with the general OWS area outside of the building, 

are presented in Appendix A of this report. Figure 4-1 shows an aerial photograph dated 

1997 of the western portion of Building 242 and the OWS. 

The area surrounding AOC 727 has been investigated as part of the Zone F RFI, for the AOC 

613/AOC 615/SWMU 175 area. The area surrounding Building 242 is paved with asphaltic 

concrete. Surface water at AOC 717 is directed toward two storm water catch basins west 

and south of the OWS. Groundwater elevation contours prepared from measurements taken 

December 2001 for the AOC 613/AOC 615/SWMU 175 investigation are presented in 

Figure 1-2. These contours indicate that the OWS is east of a localized groundwater mound, 

and flow is directed to the east. The groundwater depth at the OWS is approximately 4 ft 

bls. 

The OWS was installed in 1987 when Building 242 was constructed, and is currently in use 

by the CPW. According to communication with the CPW Fleet Manager, the OWS is cleaned 

monthly. No sludge or floating oils are currently present within the unit. The OWS is 

constructed as a 4-ft diameter precast concrete manhole with piping at 6 ft bls and base 10 ft 

bls. The top of the OWS is a steel cover at surface level, sealed against surface water 

intrusion. The OWS drains to the sanitary sewer system. Construction drawings of the OWS 

at AOC 717 are presented in Appendix C. 

4.2 Environmental Sampling at AOC 71 7 
Figure 4-2 presents the samples collected in the vicinity of AOC 717. Soil and groundwater 

samples were collected in the AOC 717 area for the AOC 613/AOC 615/SWMU 175 RFI (see 

RFI Report Addendum and CMS Work Plan for AOC 61 3/AOC 61 5/SWMU 175, Zone F, Revision 

0 ICH2M-Jones, 20021). AOC 717 is located within the western portion of t h ~ ~  investigated 
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area. In the vicinity of AOC 717, soil and groundwater were sampled at one location by DPT 

methods, and groundwater was sampled at monitoring well FGELGW008. These samples 

were evaluated for the AOC 613/AOC 615/SWMU 175 RFI; the complete data sets for these 

samples are located in the Zone F RFI Report, Revision 0 (EnSafe, 1997) and the RFI Report 

Addendum for AOC 613/AOC 615/SWMU 175. The RFI Report Addendum concluded that 

no COCs were present in the soils or groundwater in the vicinity of AOC 714. The data are 

briefly discussed in this report, along with more recent data collected around the OWS. 

For the AOC 717 investigation, three additional subsurface soil samples were collected 

surrounding the OWS, and a sample of water was collected from inside the OWS. At the 

time of sampling, no sludge was present in the OWS. An attempt was made to collect a 

groundwater sample between the OWS and the building by DPT methods, but numerous 

obstructions were encountered above the groundwater depth. The data set for the AOC 717 

samples is presented in Appendix I of this report. Data validation summaries for the 

samples collected in 2002 are presented in Appendix E. Results of the AOC 717 and adjacent 

Zone F RFI samples are described below. 

4.2.1 Soil Samples 
In 1996, soil samples from 0 to 4 ft bls were collected by DPT methods for the AOC 

613/AOC 6 1 5 / S W  175 RFI. Sample stations F613SP020 and F613SP024 were located near 

the OWS. These samples were analyzed for VOCs, SVOCs, and metals. 

In June 2002, three subsurface soil borings were sampled surrounding the OWS at AOC 717. 

Samples from F717SB001, F717SB002, and F717SB003 were analyzed for VOCs, SVOCs, 

PCBs, pesticides, and metals. As discussed in the data validation summary report (see 

Appendix E), a laboratory oversight required the recollection and reanalysis of the soil 

samples for VOCs. The original data were provided by the laboratoly, however, they were 

qualified with an "S," to be used for screening purposes only, due to the problems identified 

by the laboratory. The resampling data, however, met all applicable QC requirements. The 

resampled locations were labeled F717SB004, F717SB005, and F717SB006, which represent 

the respective locations of F717SB001, F717SB002, and F717SB003. 

Analytes detected in the soil samples are listed in Table 4-1. Concenh-ations were compared 

to unrestricted land use RBCs from the EPA Region 111 October 2000 tables, adjusted for 

HI=O.l, and to SSLs from the EPA Soil Screening Guidance, Appendix A (1996a). The SSLs were 

based on DAFs of 1.0 for VOCs and 10 for other analytes. 
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Soil metals concentrations were also compared to background concentrations for both 

surface and subsurface soil from combined Zones E and F. DPT soil samples collected from 

0 to 4 ft bls were composed of both surface and subsurface soil, and thus were compared to 

criteria for both types of soil. BEQs were compared to CNC-wide background values. 

The results of the soil data screening analyses were used to identify whether any of the 

chemicals detected may be considered a COPC. A discussion of the data is presented below. 

Metals in Soil Samples 
With few exceptions, metals in the soil samples were detected at concentrations within their 

background ranges. As seen in Table 41, the metals concentrations that exceeded 

unresbcted land use RBCs (adjusted for HI=O.l) or SSLs (DAF=10), along with background 

concentrations were thallium and vanadium, which were detected at F717SB003 and 

F613SP024. These metals are discussed further in Section 4.3 of this report. 

VOCs in Soil Samples 
As shown in Table 4-1, trace concentrations of VOCs were detected in the AOC 717 area. No 

VOC concentration exceeded unrestricted land use RBCs, and only methylene chloride was 

detected above SSLs. Methylene chloride was detected at F613SP020 (0 to 4 ft bls) at an 

estimated concentration of 0.002 mg/kg, compared to its SSL of 0.001 mg/kg (DAF=l) and 

RBC of 85 mg/kg. Methylene chloride is considered a COPC in soil at AOC 717, and is 

discussed further in Section 4.3 of this report. 

SVOCs in Soil Samples 
Trace amounts of SVOCs, primarily PAHs, were detected in the soil samples. As presented 

in Table 4-1, no concentration exceeded COPC screening criteria. Therefore, no SVOC 

COPCs were identified in soil at AOC 717. 

PCBslPesticides in Soil Samples 
No PCBs were detected in soil samples collected at AOC 717. Traces of alpha-chlordane and 

p,pr-DDE were detected in the subsurface soil sampled from F717SB003; the concentrations 

were less than COPC screening criteria. No PCB or pesticide COPCs were identified at AOC 

71 7. 

4.2.2 Groundwater Samples 
In 1996, groundwater samples were collected by DPT methods in the two soil DPT locations 

described above, for the AOC 613/AOC 615/SWMU 175 RFI. Sample stations F613SP020 

and F613SP024 were located in the vicinity of the OWS at AOC 717. Because of the low 
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volume of water recovered at these locations, the sample from F613SP020 was analyzed for 

VOCs, and the sample from F613SP024 was analyzed for VOCs and metals. Metals data 

from unscreened DPT groundwater samples are not considered representative of area 

groundwater due to the particulates inherent in the sample, and are not evaluated in this 

report. 

Groundwater monitoring well FGELGW008 was also used to collect groundwater data for 

the AOC 613/AOC 615/SWMU 175 RFI. This well is located approximately eight feet from 

the OWS. For the Zone F RFI, this monitoring well was sampled four times in 1996 and 1997 

for VOCs, SVOCs, and metals. 

Inorganic and organic analytes detected in the RFI monitoring wells and organic analytes 

detected in the groundwater DPT samples are listed in Table 4-2. Concentrations were 

compared to MCLs; where MCLs do not exist they were compared to tap water RBCs from 

the EPA Region III October 2000 tables, adjusted for HI=O.I. Metals concentrations were also 

compared to BRCs for shallow groundwater from Zones E and F. 

The results of the groundwater analyses are discussed below. 

Metals in Groundwater Samples 
As presented in Table 4-2, metals were detected in the groundwater samples within MCLs 

(or tap water RBCs adjusted for HI=O.l) and BRCs, with the exception of aluminum, lead, 

thallium, and vanadium. The exceedances all occurred within the first sampling event at 

FGELGW008. Al-urn was detected at 20,000 pg/L, compared to the RBC of 3,700 pg/L 

and BRCs of 2,810 and 224 pg/L for Zones E and F, respectively. Lead was detected at 33.3 

pg/L, compared to the MCL of 15 pg/L and the BRC of 4.8 pg/L for Zone E. Thallium was 

detected at an estimated concentration of 6.9 pg/L, compared to the MCL of 2 pg/L and the 

BRCs of 5.4 and 5.58 pg/L for Zones E and F, respectively. Vanadium was detected at an 

estimated concentration of 68.3 pg/L, compared to the RBC of 26 pg/L and the BRCs of 11.4 

and 1.58 pg/L for Zones E and F, respectively. These metals may be conside~ed COPCs in 

groundwater at AOC 717 and are discussed further in Section 4.3 of this report. 

SVOCs in Groundwater Samples 
Traces of SVOCs (di-n-butyl phthalate and benzoic acid) were detected in some of the 

groundwater samples collected at AOC 717. All concentrations were below the tap water 

RBCs, adjusted for HI=O.l. Therefore, no SVOC COPCs were identified in groundwater at 

AOC 717. 
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VOCs in Groundwater Samples 
As shown in Table 4-2, traces of VOCs (carbon disulfide and xylene) were detected in some 

of the groundwater samples collected at AOC 717. All concenh-ations were less than MCLs 

or tap water RBCs, adjusted for HI=O.l. Therefore, no VOC COPCs were identified in 

groundwater at AOC 717. 

4.2.3 OWS Contents Samples 
In 2002, a water sample was collected from the OWS and analyzed for VOCs, SVOCs, 

PCBs/pesticides, and metals. Insufficient sludge was present in the OWS to sample; this 

unit is routinely cleaned by the CPW. Table 4-3 presents analytes detected in the OWS 

water. The OWS is operational and its contents are managed within the sanitary sewer 

system. If no correlation is made between the OWS contents and the surrounding media, 

alternate management of the material inside the OWS is not warranted. The analytes 

detected in the OWS are discussed briefly below. 

Metals in OWS Water 
Metals detected in the OWS water sample had concentrations within COPC screening 

criteria for shallow groundwater. 

VOCs in OWS Water 
As presented in Tables 4-3, trace concentrations of VOCs were detected in the OWS water. 

The acetone concentration from the OWS sample exceeded the groundwater comparison 

criteria. None of the VOCs detected in the OWS sample were identified as COPCs in the soil 

adjacent to the OWS. 

SVOCs in OWS Water 
Table 4-3 presents SVOCs detected in the OWS water sample. Bis(2-ethylhexyl)phthalate, a 

common laboratory and field sampling artifact, was detected in the OWS water sample at 

concentrations exceeding the MCL. This compound was not detected in the subsurface soil 

surrounding the OWS, indicating that it is not migrating from the OWS. None of the SVOCs 

detected in the OWS water are identified as COPCs in the soil adjacent to the OWS. 

PCBsIPesticides in OWS Water 
No PCBs or pesticides were detected in the OWS water. 
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COPC Evaluation and Refinement 
This section discusses chemicals that were identified as COPCs because their concentrations 

exceeded background values and a screening criteria value. Factors that determine whether 

a COPC meets the criteria for being a COC are discussed for each parameter. 

4.3.1 Soil COPC Refinement 
Table 4-4 presents data for the COPCs from all of the soil samples collected in the vicinity of 

AOC 717. Thallium, vanadium, and methylene chloride were identified as COPCs in soil. 

The COPCs at these locations were discussed as part of the RFI Report Addendum for AOC 

613/AOC 615 /SWMU 175 (CH2M- Jones, 2002), which concluded that they were not COCs 

at the site. A review of that conclusion, considering the more recent AOC 717 data, is 

provided below. 

As presented in Table 4-4, thallium was detected at an estimated concentration of 1.29 

rng/kg at F717SB003, compared to an SSL of 0.35 mg/kg, and background range of 0.4 to 1.2 

mg/kg in subsurface soil. The detected concentration is approximately within the naturally 

occurring subsurface soil background range for Zones E and F, and within the subsurface 

soil background range for the CNC of 0.36 to 1.9 mg/kg. The thallium concentrations in the 

soil samples around the OWS are not indicative of a release to the environment from the 

OWS. Thallium in soil at F613SP050 does not appear to be the result of releases from AOC 

717. For these reasons, thallium is not considered a soil COC at this site. 

Vanadium was detected at a concentration of 71.3 mg/kg at F613SP024 (0 to 4 ft bls), within 

the Zones E and F background range of 1.6 to 71.9 mg/kg for subsurface soil, but slightly 

higher than the background range of 1.1 to 60 mg/kg for surface soil. This sample contained 

both surface and subsurface soil. However, the concentration does not exceed the SSL of 

3,000 mg/kg and is an order of magnitude less than the unrestricted land use RBC of 550 

mg/kg (HI=1.0). Therefore, vanadium at AOC 717 appears to be within the typical site 

background ranges, is not likely to impact site groundwater, and is not a health threat in 

surface soil. For these reasons, vanadium is not considered a COC in soil at AOC 717. 

Methylene chloride was detected at F613SP020 (0 to 4 ft bls) at an estimated concentration of 

0.002 mg/kg, compared to its SSL of 0.001 mg/kg (DAF=l) and RBC of 85 mg/kg. This 

boring is approximately 30 feet from the OWS. As presented in Table 4-4, methylene 

chloride was not detected in any of the other soil samples collected at AOC 717, including 

those collected within 10 feet of the OWS. It was not detected in any site groundwater 

samples, including at the location with the soil detection. Methylene chloride is a common 
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laboratory contaminant and is not believed to be associated with operations in Building 242. 

There are no indications that methylene chloride was released from the OWS. It is 

concluded that methylene chloride is not a soil COC at AOC 717. 

4.3.2 Groundwater COPC Refinement 
Table 4-5 presents data for the COPCs from the groundwater samples collected in the 

vicinity of AOC 714. Aluminum, lead, thallium, and vanadium were identified as COPCs 

based on the groundwater sample collected from well FGELGW008. These COPCs were 

discussed as part of the RFI Report Addendum for AOC 613/AOC 615/SWMU 175, which 

concluded that they were not COCs at the site. A brief summary of the discussions from that 

report is provided below. 

Aluminum was detected in the first sampling event at FGELGW008 at a concentration of 

20,000 pg/L. This value is less than the tap water RBC (HI=2.0) of 37,000 pg/L; there is no 

primary MCL. The subsequent sampling events contained aluminum at concentrations at or 

below 289 pg/L, which is similar to background levels. It is suspected that the elevated 

aluminum concentration measured in the first sample was caused by particulates from the 

clayey soils surrounding the monitoring well. Therefore, the aluminum detected at AOC 717 

is naturally occurring and is not a result of AOC releases. Aluminum is not considered a 

COC in groundwater at AOC 717. 

As seen in Table 4-5, lead was detected in the first sampling event at FGELGWOOS, at 33.3 

pg/L, compared to the MCL of 15 pg/L. Lead was not detected in subsequent sampling 

events at the well (detection limit less than 1.8 pg/L). As mentioned previously, it is 

suspected that this first sample contained particulates, which would explain why lead was 

identified at a concentration sigruficantly higher than subsequent samples. Therefore, the 

evidence suggests that the lead identified at this site is not a result of a release from the 

OWS, and lead is not considered a groundwater COC at AOC 717. 

Thallium was detected in the first sampling event from FGELGWOOS at an estimated 

concentration of 6.9 pg/L, compared to the MCL of 2 ,ug/L and the Zones E and F BRCs of 

5.4 and 5.58 pg/L, respectively. This metal was not detected in the following three 

monitoring well samples. Because the thallium concentration was not reproducible in 

subsequent sampling events, it appears to be an anomaly and is not considered a result of 

releases from AOC 717. Therefore, thallium is not considered a groundwater COC at AOC 
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Vanadium was detected in the first sampling event at FGELGWOOS at a concentration of 

68.3 pg/L, compared to Zones E and F BRCs of 11.4 and 1.58 pg/L, respectively. It was 

detected at concentrations below the BRC in subsequent sampling events. The initial 

elevated concentration is less than the tap water RBC (HI=1.0) of 260 pg/L; there is no 

primary MCL for vanadium. Therefore, vanadium is not considered a groundwater COC at 

AOC 717. 

Investigation Summary - AOC 71 7 
Metals detected in soil and groundwater samples at AOC 717 indicated naturally occurring 

concentrations that are indicative of a general industrial setting. No impacts from suspected 

releases from the OWS system at AOC 717 were observed. Although traces of organic 

compounds were detected in soil and groundwater samples collected in the vicinity of the 

OWS, the concentrations were reflective of the general industrial setting at CNC. No COCs 

were identified in soil or groundwater at this site. There is no correlation between chemicals 

detected within the OWS and those in the media outside of it. The current management 

system for the OWS contents does not appear to be impacting the surrounding media. 

AOC 71 7 CSI Conclusions and Recommendations 
The following are conclusions for the OWS at AOC 717: 

The OWS was precast in one piece and installed in the 1980s west of Building 242. 

The CPW cleans the OWS monthly. 

Soil was sampled at five locations and groundwater was sampled at three locations in 
the vicinity of the OWS. 

No VOC, SVOC, PCB, pesticide, or metal COCs were identified in the soil or 
groundwater samples. 

No correlation exists between the chemicals present in the OWS water sample and in the 
subsurface soil surrounding the OWS. 

It is concluded that sufficient data exist to evaluate AOC 717. The data indicate no COCs are 

present at A m  717, and NFA status is recommended for the site. 
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TABLE 4-1 
Analytes Detected in Soil at AOC 717 
CSI Report, AOCs 712, 714, and 717, Zone F, Charleston Naval Complex 

Subsurface 
Sample EP A Surface Soil Soil 

Sample Depth (fl Date Concentration Region Ill Background Background 
Parameter Location bts) Sampled (mgfkg) RBC8 S S L ~  RangeC Rangec 

Metals 

Aluminum F613SP020 0 to 4 09/11/1996 

F613SP024 0 to 4 09/11/1996 

F717SB001 3 to 5 06/06/2002 

F717SB002 3 to 5 06/06/2002 

F717SB003 3 to 5 06/06/2002 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 
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TABLE 4-1 
Analytes Detected in Soil at AOC 717 
CSl Report, AOCs 712, 714, and 717, Zone F, Charleston Naval Complex 

Subsurface 
Sample EPA Surface Soil Soil 

Sampte Depth (ft Date Concentration Region Ill Background Background 
Parameter Location bls) Sampled (mglkg) RBCa S S L ~  RangeC RangeC 

Calcium 

Chromium, Total F613SP020 0 to 4 09/11/1996 

F613SP024 0 to 4 09/f 1/1996 

F717SB001 3 to 5 06/06/2002 

F717SB002 3 to 5 06/06/2002 

F717SB003 3 to 5 06/06/2002 

Cobalt 

Copper 

Iron 

Lead 
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TABLE 4-1 
Analytes Detected in Soil at AOC 71 7 
CSI Report, AOCs 712, 714, and 717, Zone F, Charleston Naval Complex 

Subsurface 
Sample EPA Surface Soil Soil 

Sample Depth (ft Date Concentration Region Ill Background Background 
Parameter Location bls) Sampled (mglkg) RBCa S S L ~  RangeC Rangec 

Magnesium F613SP020 0 to 4 0911 111996 6.060 = NL NL 31 - 14,800 76.5 - 9,140 

Manganese 

Mercury 

Nickel 

Potassium F613SP020 0 to 4 0911 111996 1,540 = NL NL 45.6 - 2.620 106 - 3,440 

Selenium 
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TABLE 4-1 
Analytes Detected in Soil at AOC 717 
CSI Report, AOCs 712, 714, and 717, Zone F, Charleston Naval Complex 

Subsurface 
Sample €PA Surface Soil Soil 

Sample Depth (ft Date Concentration Region Ill Background Background 
Parameter Location bls) Sampled (mgfkg) RBC' S S L ~  FtangeC RangeC 

Selenium F717SB002 3 to 5 06/06/2002 1.13 J 39 2.5 0.44 - 4.0 0.4 - 2.4 

Sodium 

Sodium F717SB002 3 to 5 06/06/2002 332 J N L NL 11.9 - 28,200 20.8 - 1,430 

Thallium F613SP020 0 to 4 0911 1/1996 0.85 J 0.55 0.35 0.61 - 2.8 0.4 - 1.2 

Vanadium F613SP020 0 to 4 09/11/1996 48.0 = 55 3,000 1.1 - 60 1.6 - 71.9 

F613SP024 0 to 4 0911 1 / 1 9 9 6 F 1  = 

F717SB001 3 to 5 06/06/2002 62.7 = 

Zinc 

F717SB003 3 t o  5 06/06/2002 45.2 = 

Semivolatile Organic Compounds 
- 

Acenaphthene F717SB002 3 to 5 06/06/2002 0.028 

Anthracene F717SB002 3 to 5 06/06/2002 0.055 

F717SB003 3 to 5 06/06/2002 0.025 

BEQs 
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TABLE 4-1 
Anaiytes Detected in Soil at AOC 71 7 
CSI Report, AOCs 712,714, and 717, Zone F, Charleston Naval Complex 

Subsurface 
Sample EPA Surface Soil Soil 

Sample Depth (ft Date Concentration Region Ill Background Background 
Parameter Location bls) Sampled (mgtkg) RBC' S S L ~  ~ange '  RangeC 

Benzo[a]Anthracene 

BenzoIa] Pyrene 

Chrysene 

Diethyl Phthalate 

Fluoranthene 

Fluorene 

Phenanthrene 

Pyrene 
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TABLE 4-1 
Analytes Detected in Soil at AOC 717 
CSI Report, AOCs 712, 714, and 717, Zone F, Charleston Naval Complex 

Subsurface 
Sample EP A Surface Soil Soil 

Sample Depth (ft Date Concentration Region Ill Background Background 
Parameter Location bls) Sampled (mg/kg) RBCa sstb FlangeC FtangeC 

Pyrene F717SB003 3 to 5 06/06/2002 0.128 J 230 2,100 N A N A 

Volatile Organic Compounds 

Acetone F717SB001 3 to 5 06/06/2002 0.446 SJ 780 0.8 N A N A 

Ethylbenzene F717SB004 4 to 6 0711 112002 0.0022 J 780 0.65 N A 

Methyl ethyl ketone F717SB001 3 to 5 06/06/2002 0.045 SJ 4,700 0.4 

Methylene Chloride F613SPO2O 0 to 4 0911 111 996 0.0021 J 85 0.001 N A 

Styrene F717SB004 4 to 6 07/11/2002 0.0028 J 1,600 0.2 N A 

Toluene 

Xylenes, Total F717SB004 4 to 6 07/11/2002 0.008 J 16,000 9.5 

F717SBW6 4 to 6 07/11/2002 0.0078 = 

Pesticides 

alpha-Chlordane F717SB003 3 to 5 06/06/2002 0.00072 J 1.8 5 N A N A 

p,p'-DUE F717SB003 3 to 5 06/06/2002 0.0012 J 1.9 27 N A N A 

Concentrations shown outlined and in bold print indicate an exceedance of screening criteria. 

aUnrestricted land use RBCs are from EPA Region Ill RBC Tables, October 2000, adjusted for HI = 0.1. 

SSLs are from EPA Soil Screening Guidance: User's Guide (1 996b); DAF = 1.0 for VOCs, DAF = 10 for others. 

"Background Range values for metals are the minimum and maximum concentrations detected in Zones E and F combined grid 
samples. 

RBCs for Total Chromium and Lead from EPA Region IX PRG Tables, November 2000. 
= Indicates that the analyle was detected at the concentration shown. 
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TABLE 4-1 
Analytes Detected in Soil at AOC 717 
CSl Reporf, AOCs 712, 714, and 717, Zone F, Charlesfon Naval Complex 

Subsurface 
Sample EP A Surface Soil Soil 

Sample Depth (ft Date Concentration Region Ill Background Background 
Parameter Location bls) Sampled (mglkg) RBCa S S L ~  RangeC RangeC 

J Indicates an estimated value. One or more quality control (QC) parameters were outside control limits or the value was 
detected below the laboratory's quantification limit. 

NA Not applicable or value not available. 

NL Not listed. 

SJ Indicates an estimated concentration, for screening purposes only. 
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TABLE 4-2 
Analytes Detected in Groundwater at AOC 717 
CSI Report, AOCs 7712, 714, and 717, Zone F, Charleston Naval Complex 

Sample Date Concentration 
Parameter Location Sampled (/lg/L) Qualifier MCURBd Zone F BRC Zone E BRC 

Metals 

Antimony 

Arsenic 

Aluminum FGELGW008 11/10/1996 

Barium FGELGW 008 

20,000 

Beryllium 

Calcium 

- - 3,700 224 2,810 

FGELGWOOB 

FGELGW008 

Chromium, Total FGELGWOOB 

Cobalt FGELGWOOB 

Copper FGELGWOOB 

FGELGWOOB 
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TABLE 4-2 
Analyles Detected in Groundwater at AOC; 717 
CSI Report, AOCs 712, 714, and 717, Zone F, Charleston Naval Complex 

Sample Date Concentration 
Parameter Location Sampled (pg/L) Qualifier MCURBCa Zone F BRC Zone E BRC 

Lead 

Magnesium FGELGW008 

FGELGW008 

FGELGWOOB 

FGELGWDO8 

Manganese 

FGELGWOOB 

FGELGWOOB Mercury 

Nickel FGELGWOOB 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 
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TABLE 4-2 
Analytes Detected in Groundwater at AOC 717 
CSl Report, AOCs 712,714, and 717, Zone F, Charleston Naval Complex 

Sample Date Concentration 
Parameter Location Sampled (ClgIL) Qualifier MCURBC~ Zone F BRC Zone E BRC 

Vanadium FGELGW008 1 111 411 997 9.8 J 26 1.58 11.4 

Zinc FGELGW008 1 111 0/1996 65 - - 1,700 ND 27.3 

Semivolatile Organic Compounds 
-- 

Benzoic Acid FGELGW008 11 11 011 996 3 J 15,000 N A N A 

Di-n-butyl phthalate FGELGW008 0510711 997 1 J 370 N A N A 

Volatile Organic Compounds 

Carbon Disulfide F613GP020 09/12/1996 4 J 7 00 N A N A 

Xylenes, Total FGELGWOOB 11 11011 996 4 J 10,000 N A N A 

Aft vaiues are presented in units of micrograms per liter (pglL). 

Concentrations in bold type and outlined exceed the maximum contaminant level (MCL)lrisk-based concentration (RBC) 
and background reference concentration (BRC). 

a RBCs are listed in italics where no primary MCL exists. RBCs are 1/10 of tap water RBC listed in EPA Region Ill RBC 
(October 2000) table for non-carcinogenic compounds (hazard index [HI]=O.l). 

Range of grid sample concentrations; no BRC calculated. 
= lndicates that the analyte was detected at the concentration shown. 

J lndicates an estimated value. One or more quality control (QC) parameters were outside control limits or the value 
was detected below the laboratory's quantification limit. 

NA Not available. 

ND No detections in grid samples. 

NL No MCL or RBC listed. 



CONFIRMATORY SAMPLING INVESTIGATION REPORT, AOCS 712,714, AND 717, ZONE F 
CHARLESTON NAVAL COMPLEX 

RNtSlON 0 
OCTOBER 2002 

TABLE 4-3 
Analytes Detected in OWS Water at AOC 71 7 
CSI Report, AOCs 712,714, and 717, Zone F, Charleston Naval Complex 

- - -- 

Sample Date Concentration 
Para meter Location Sampled (pg/L) Qualifier MCURBC Zone F BRC Zone E BRC 

Metals 

Aluminum F717ZAOSl 06/06/2002 55.6 J 3,700 224 2,810 

Barium F717ZAOS1 06/06/2002 17.3 J 2,000 94.3 21 1 

Calcium F717ZAOSl 06/06/2002 19,600 - - NL 29,700 - 97,000~ t ,170-260,000~ 

Copper F7t 7ZAOS1 06/06/2002 9.21 J 1,300 ND 2.7 

Lead F717ZAOS1 06/06/2002 1.36 J 15 ND 4.8 

Magnesium F717ZAOS1 06/06/2002 3,400 J NL 34,600 - 46,mob 790 - 1 ,160,mb 

Manganese F717ZAOSl 06/06/2002 75 - - 73 201 0 2560 

Nickel F717ZAOSl 06/06/2002 1.16 J 73 5.55 15.2 

Potassium F717ZAOS1 06/06/2002 3,500 J NL 34,600 - 46,600b 790 - 1,160,mb 

Sodium F717ZAOS1 06/06/2002 31,200 - - N L N A N A 

Zinc F717ZAOS1 06/06/2002 26.4 - - 1,100 ND 27.3 

Semivolatile Organic Compounds 

Diethyl Phthafate F717ZAOS1 06/06/2002 52.2 - - 2,900 N A N A 

Di-n-butyl Phthalate F717ZAOSl 06/06/2002 1.4 J 370 N A N A 

bis(2-Ethylhexyl) F7t 7ZAOS1 06/06/2002 
Phthalate 

Volatile Organic Compounds 

1,2-DCE (total) F717ZAOS1 06/06/2002 8.1 - - 70 N A N A 

Acetone F717ZAOSl 06/06/2002 

12.6 

PCE F717ZAOS1 06/06/2002 2.1 J 5 N A N A 

J 6 N A N A 

TCE F7t 7ZAOS1 06/06/2002 0.89 J 5 N A N A 

Vinyl chloride F717ZAOSl 06/06/2002 0.71 J 2 N A N A 
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TABLE 4-3 
Analytes Detected in OWS Water at AOC 717 
CSI Report, AOCs 712,714, and 71 7, Zone F, Charleston Naval Complex 

Sample Date Concentration 
Parameter Location Sampled (C1gL) Qualifier MCURBCa Zone F BRC Zone E BRC 

Note: OWS contents are conservatively compared to criteria for shallow groundwater. 

" RBCs are listed in italics where no primary MCL exists. R8Cs are I l l  0 of tap water RBC listed in EPA Region Ill RBC 
(October 2000) table for non-carcinogenic compounds (hazard index [Hlj=O.l). 

Range of grid sample concentrations; no BRC calculated. 

J Indicates an estimated value. One or more quality control (QC) parameters were outside control limits or the value 
was detected below the laboratory's quantification limit. 

NA Not available. 

ND No detections in grid samples. 

NL No MCL or RBC listed. 
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TABLE 4-4 
COPC Refinement in Soil at AOC 717 
CSI Report, AOCs 712,714, and 717, Zone F, Charleston Naval Complex 

Parameter Thaltium Vanadium Methylene Chloride 

Surface Soil Background Range of 0.61 - 2.8 1.1 - 60 
concentrationsC 

Subsurface Soil Background Range of 0.4 - 1.2 1.6 - 71.9 
ConcentrationsC 

CNC Subsurface Soil Background Range of 0.36 - 1.9 1.5 - 112 
Concentrations 

Units mglkg mglkg "@!3 

Sample Date 
Sample Location Depth (ft bls) Sampled Concentration Concentration Concentration 

F717SB001 3 to 5 06/06/2002 0.84 U 62.7 - - 0.0089 SUJ 

F71780002 3 to 5 06/06/2002 0.767 U 69.2 - - 0.0082 SUJ 

J 22.2 - 0.0058 SUJ - 

Concentrations shown outlined and in bold print indicate an exceedance of screening criteria. 

Non-detected concentrations used to calculate means are taken at half the detection limit shown. 

"Unrestricted land use RBCs are from EPA Region IH RBC Tables, October 2000. 

SSLs are from €PA Soil Screening Guidance: User's Guide (1996b); DAF=t for VOCs, DAF=10 for others. 

Background Range values are the minimum and maximum concentrations detected in Zones E and F combined grid 
samples, unless otherwise indicated. 

J tndicates an estimated value. One or more quality control (QC) parameters were outside control limits or the value 
was detected below the laboratory's quantification limit. 

NA Not applicable or value not available. 

U lndicates that the analyte is not detected; value is detection limit. 

UJ Indicates that the detection limit is estimated. The analyte was analyzed for but qualified as not detected. The result 
is estimated. 

SUJ lndicates that the analyte is not detected, the estimated detection limit is shown, used for screening purposes only. 

AOC712714717CSIRPTZmEVD DOC 
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TABLE 4-5 
GOPC Refinement in Groundwater at AOC 717 
CSI Reporl, AOCs 712,714, and 717, Zone F, Charleston Naval Complex 

Parameter Aluminum Lead 

MCURBCa 37,000 15 

Zone E BRC 2,810 4.8 

Zone F BRC 224 N A 

Background Range of 19 - 16,100 2 - 47 
Concentrations 

Units PgJL P ~ / L  

Thallium Vanadium 

2 260 

5.4 11.4 

5.58 1.58 

3 - 6  0.6 - 26 

Location Date Sampled Concentration Concentration Concentration Concentration 

Concentrations in bold type and outlined exceed MCURBC and background range for Zones E and F shallow groundwater. 

a RBCS are listed in italics where no primary MCL exists. RBCs are listed in EPA Region 111 RBC table (October 2000). 

J Indicates an estimated value. One or more quality control (QC) parameters were outside control limits or the value was 
detected below the laboratory's quantification limit. 

U Indicates that the analyte is not detected; value is detection limit. 
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5.0 CSI Conclusions and Recommendations 

This section summarizes the conclusions and recommendations resultrng from the data 

evaluations for the CSIs at AOCs 712,714, and 717. 

5.1 AOC 712 CSI Conclusions and Recommendations 
AOC 712 consisted of a former waste oil UST and an OWS at Building 240. The two units 

handled wastes separately; they were not physically connected. The following conclusions 

may be applied to the former waste oil UST system at AOC 712: 

The UST was located at the northern edge of the facility and was removed in 1996. 

Soil and groundwater sampling in the immediate vicinity of the UST was conducted in 
accordance with the SCDHEC petroleum program; sample concentrations were below 
risk-based levels. 

The SCDHEC granted the UST site NFA status. 

For the Zone F WI, soil and groundwater samples surrounding the UST location were 
analyzed for the full range of VOCs, SVOCs, and metals, and indicated no COCs. 

The following conclusions may be applied to the OWS at AOC 712: 

The OWS was precast in one piece and installed on the south side of the facility in the 
1980s. 

The CPW cleans the OWS monthly. 

Groundwater monitoring well FGELGW005 was installed less than 3 feet from its 
downgradient side. 

Groundwater samples analyzed for the full range of VOCs, SVOCs, and metals indicated 
no COCs. 

Three subsurface soil samples were collected surrounding the OWS. 

Soil samples analyzed for the full range of VOCs, SVOCs, pesticides, PCBs, and metals 
indicated no COCs. 

No correlation exists between the chemicals present in the OWS sludge and water 
samples and in the subsurface soil surrounding the OWS. 

It is concluded that sufficient data exist to evaluate AOC 712. The data indicate no COCs 

present at AOC 712. Therefore, NFA status is recommended for this site. 
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5.2 AOC 714 CSI Conclusions and Recommendations 
The following conclusions may be applied to the OWS at AOC 714: 

The OWS was precast in one piece and installed in the 1980s south of the wash pad. 

The CPW cleans the OWS monthly. 

Soil was sampled at six locations and groundwater was sampled at four locations at 
AOC 714 and downgradient of the OWS. 

No VOC, SVOC, PCB, pesticide, or metal COCs were identified in the soil or 
groundwater samples. 

No correlation exists between the chemicals present in the OWS water sample and in the 
subsurface soil surrounding the OWS. 

It is concluded that sufficient data exist to evaluate AOC 714, and the data indicate no 

COCs. Therefore, NFA status is recommended for this site. 

5.3 AOC 717 CSI Conclusions and Recommendations 
The following conclusions may be applied to the OWS at AOC 717 

The OWS was precast in one piece and installed in the 1980s west of Building 242. 

The CPW cleans the OWS monthly. 

Sod was sampled at five locations and groundwater was sampled at three locations in 
the vicinity of the OWS. 

No VOC, SVOC, PCB, pesticide, or metal COCs were identified in the soil or 
groundwater samples. 

No correlation exists between the chemicals present in the OWS water sample and in the 
subsurface soil surrounding the OWS. 

It is concluded that sufficient data exist to evaluate AOC 717, and the data indicate no COCs 

are present at the site. Therefore, NFA status is recommended for AOC 717. 



Section 6.0 
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AOC 712. Former UST site in foreground. OWS is near yellow guard 
posts and shed. 

AOC 712. (Looking east). OWS is manhole; abandoned monitoring 
well FGELGWOOS is square concrete patch. 

APPENDIX A - PHOTOS AOC 712-714-717.W 



AOC 714. (Looking north). OWS is manhole in foreground; wash pad in 
background against Building 242. 

AOC 717. (Looking north). OWS is manhole near monitoring well 
FGELGWOOB. 

A P W I X  A- PHOTOG AOC 712-714-7l7.DOC 



Floor drains inside Building 242 drain to AOC 717. 

AFPENMX A - PHOTOG MI(: 712-714-717.m 
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BUILDING MATRIX 

I 

Building Number 

Square Footage 

Map Location 

Zone 

EBS Binder No. 

Street Address 

Use: 

Year Built: 

Historic (Y/N) 

Notes: 

I 

240 

600 

G-32 

F 

103 

Supply-St. 

Car wash facility 

1984 

N 

I 



South Carolina Department of Health and Environmental Control (S.C.D.H.E.C.) 
Underground Storage Tank (UST) Assessment Report 

Date Received 

State Use Only 

Submit Complefed Form to: 
UST Regulatory Section 
SCDHEC 
2600 Bull Street 
Columbia. South Carolina 29201 
Telephone (803) 734-5331 

L OWNERSHIP OF UST(S) 

Agency/Owner: Southern Division, Naval Facilities Engineering Command, Caretaker Site Office 

Mailing Address: P.O. Box 190010 

City: N. Charleston State: SC Zip Code: 29419-9010 

Area Code: 803 Telephone Number: 743-9985 Contact Person: LCDR Paul Rose 

XX SITE IDENTIFICATION AND LOCATION 

Site I.D. #: 14689 

Facility Name: Charleston Naval Base Complex, Bldg 240 

Street Address: South Hobson Avenue 

City: North Charleston, 29405-24 13 County: Charleston 

Closure Started: 25 June 1996 Closure Completed: 15 Aug 1996 

1 

N/A SPORTENVDETCHASN 
Codtmt  UST Removal Contractor 

IV. CERTIFICATION (Read and Sign after completing entire submittal) 

I certify that I hnvc personally examined and am familiar with the information submitted in this and al l  attached documents; and that based on my inquiry of those individuals 
responsible for obtaining this information, I believe that the submined infomation i s  true, accurate and complete. 

LCDR Paul Rose 
Name (Type or Print) 

Signature 



V. UST INFORMATION 

Product.. ................................................. 

Capacity .................................................. 

Age.. ....................................................... 

............................. Construction Material 

MonthfYear of Last Use. ......................... 

Depth (ft.) To Base of Tank .................... 

......... Spill Prevention Equipment Y/N. 

......... Overfill Prevention Equipment Y/N 

... Method of Closure Removed/Filled.. 

Visible Corrosion or Pitting Y/N ........... 

Visible Holes Y/N ......................... ,.,.. 

Method of disposal for any USTs removed fiom the ground (attach disposal manifests) 

The UST was removed fiom the ground, drained, cut open at both ends, and cleaned with 
a steam cleaner. It was then cut up for recycling as scrap metal. (See Attachment Ill.) 

Method of drsposal for any liquid petroleum, sludges, or waste waters removed h m  the USTs 
(attach disposal manifests) 

The sludge, waste water, and residual waste oil were recycled. 

If any corrosion, pitting, or holes were observed, describe the location and extent for each UST 

UST 240 was in good condition. It did not have any holes or leaks. 



VI. PIPING INFORMATION 

........................................ A. Construction Material 

..................... B. Distance fi-om UST to Dispenser.. 

............................ ...... C. Number of Dispensers ...., 

.......................................... D. Type of System PIS 

E. Was Piping Removed from the Ground? Y/N.... 

....................... F. Visible Corrosion or Pitting Y/N 

............... ........................... G. Visible Holes Y/N ., 

.................................................................. H. Age ~ 
Note I : The single pipe run was a 2 112" ventilation line. 
Note 2: UST 240 was a waste oil collection tank. 

I. If any corrosion, pitting, or holes were observed, describe the location and extent for each line. 

No corrosion, pitting, or holes were found. 

VJI. BRIEF SITE DESCRIPTION AND HISTORY 

UST 240 served as a waste oil collection tank at BIdg 240 on the Charleston Naval Base. 
The tank was installed in 1982. Monitoring wells CSY-240-1,2, and 3 were installed in 
Nov /Dec 1989. 

The UST was installed in a pit filled with coarse sand. The bottom of the pit was lined 
with a concrete slab which served as a ballast pad for the tank. Two monitoring wells, 
CSY-240-1 & 2, were installed 4' and 5' fiom the tank. The wells extended from the 
ground surface level to the concrete dab, 11' deep and were apparently placed in the 
excavation for leak detection. Although efforts were made to remove the tank without 
disturbing the monitoring wells, the wells were completely uncovered due to the caving 
sand (see Attachment I photo 3). Mr. Jim Hess of SC DHEC was notified by telephone 
of the problem with the disturbed wells and he said to document their removal in the 
Assessment Report. 



VLII. SIm CONDITIONS 

Yes No Unk 

* Angular rock was used to fill the area covered by the groundwater. Geofabric was laid over the rock 
and then all soil and sand fiom the excavation was returned to the tank pit. 

A. Were any petroleum-stained or contaminated soils found in the UST 
excavation, soil borings, trenches, or monitoring wells? 

If yes, indicate depth and location on the site map. 

B. Were any petroleum odors detected in the excavation, soil borings, 
trenches, or monitoring wells? 

If yes, indicate location on site map and describe the odor (strong, mild, 
etc.) 

C. Was water present in the UST excavation, soil borings, or trenches? 

If yes, how far below land surface (indicate location and depth)? 
8' below CTST ., 3' deep. 

D. Did contaminated soils remain stockpiled on site after closure? 

If yes, indicate the stockpile location on the site map. 

Name of DHEC representative authorizing soil removal: 

E. Was a petroleum sheen or fiee product detected on any excavation 
or boring waters? 

If yes, indicate location and thickness. 

X 

*X 

X 

X 

X 



IX. SAMPLE INFORMATION 

S.C.D.H.E.C. Lab Certification Number 10120 

* = Depth Below the Surrounding Land Surface 



X. SAMPLING METHODOLOGY 

Provide a detailed description of the methods used to collect and store (preserve) the 
samples. 

Prior to removal of UST 240 ground water samples were collected from monitoring wells CSY 
240-1, CSY 240-2, and CSY 240-3. Detachment Charleston collected the samples from CSY 240-1 
and CSY 240-2; General Engineering Labs collected the sample from CSY 240-3. A copy of their 
laboratory analysis is,incfuded in Attachment 11. 

The samples are identified as follows: 

Detachment Charleston General Engineering Labs 
Monitoring Well Sample CSY 240-1 = SPORT -0078-1 
Monitoring Well Sample CSY 240-2 = SPORT -0078-2 
Monitoring Well Sample CSY 240-3 = CSY 240-3 

After the removal of UST 240 soil and ground water samples were taken. Sampling was 
performed in accordance with SC DHEC R.61-92 Part 280 and SC DHEC UST Assessment 
Guidelines. 

The samples are identified as follows: 

Detachment Charleston General Engineering Labs 
Ground Water Sample UST240-1 = SPORT -0093-1 

Soil Sample UST240-2 = SPORT -0093-2 
Soil Sample UST240-3 = SPORT -0093-3 
Soil Sample UST240-4 = SPORT -0093-4 
Soil Sample UST240-5 = SPORT -0093-5 
Soil Sample UST240-5D = SPORT -0093-6 (duplicate) 

Sample jars were prep& by the testing laboratory. The grab metbod was utilized to fill the 
sample containers leaving as little head space as possible and immediately capped. Soil samples were 
extracted at the tank ends just above the ground water level. Ground water samples were taken at the 
bottom of the excavation as marked in Site Map 2. 

The samples were marked, logged, and immediately placed in sample coolers packed with ice 
to maintain an approximate temperature of 4 C. Tools were thoroughly cleaned and decontaminated 
with organic-free soap and water after each sample. 

The samples remained in the custody of SPORTENVDETCHASN until they were transferred 
to General Engineering Laboratories for analysis as documented in the attached Chain-of-Custody 
Record. 



XI. RECEPTORS 

Yes No 
- 

i 

A. Are there any lakes, ponds, streams, or wetlands located within 1000 feet 
of the UST system? 

[*Cooper R. 678'1 
If yes, indicate type of receptor, distance, and direction on site map. 

B. Are there any public, private, or irrigation water supply wells within 1000 
feet of the UST system? 

If yes, indicate type of well, distance, and direction on site map. 

C. Are there any underground structures (e.g., basements) located within 100 
feet of the UST system? 

If yes, indicate the type of structure, distance, and direction on site map. 

* x  

X 

X 

X 

D. Are there any underground utiIities (e.g., telephone, electricity, gas, water, 
sewer, storm drain) located within 100 feet of the UST system that could 
potentially come in contact with the contamination? 

[*sewer, stonn drain] 
If yes, indicate the type of utility, distance, and direction on the site map. 

E. Has contaminated soil been identified at a depth of less than 3 feet below 
land surface in an area that is not capped by asphalt or concrete? 

If yes, indicate the area of contaminated soil on the site map. 

*X 



Attachment I 
SITE MAP 

You must supply a scaled site map. It should include all buildings, road names, utilities, tank and pump 
island locations, sample locations, extent of excavation, and any other pertinent information. 

Site Maps 1,2, and 3 
Photographs 1,2, and 3 



Attachment I1 
ANALYTICAL RESULTS 

You must submit the laboratory report and ck-of-custody form for the samples. These samples must 
be analyzed by a South Carolina certified laborato~y. 

M e d  Analytical Results 
Chain-of-Custody 



Attachment III 

Certificate of Disposal (tank) 



UST 240 

- .- 
Photo I: UST 240 exposed. 

Photo 2: UST 240 during rcmoval. 



UST 240 
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EXECUTIVE SUMMARY 

A- 

Tetra Tech NUS, Inc. (TtNUS) has completed a Rapid Assessment for Site 20 which includes one 

underground storage tank (UST) system for Building 240 at Charleston Naval Complex (CNC) 

Zone F, in North Charleston, South Carolina. The UST was used as a waste oil collection tank at 

Building 240. The 5,000-gallon steel UST was removed in August 1996. The Rapid Assessment 

was performed under the direction of the South Carolina Department of Health and 

Environmental Control Rapid Assessment guidance dated June 20, 1997, and approval letter 

dated May 5, 1999. After determining all laboratory analytical results were below the risk-based 

screening levels (RBSLs), the reporting format was reduced from a Rapid Assessment Report to 

an Initial Ground-Water Assessment (IGWA) report format. 

TtNUS performed the following actions during the Rapid Assessment: 

Reviewed available Navy documents to identify potential sources and receptors for petroleum 

hydrocarbons in the vicinity, to evaluate public and private potable wells, to locate utility line 

areas, to locate nearby surface water bodies, and to determine surface hydrology and 

drainage. 

Reviewed the previously prepared Underground Storage Tank Assessment Report for UST 

240 to determine boring locations and monitoring well placement. 

Conducted site survey to identify utilities and to construct a site plan. 

Installed five shallow soil borings (8 to 12 feet below land surface[bls]) using direct push 

technology (DPT). 

Collected soil samples for field screening using an organic vapor analyzer. 

lnstalled three temporary piezometers inside selected soil borings. 

Collected soit and groundwater samples from DPT borings tor on-site mobile laboratory 

screening analysis for benzene, toluene, ethytbenzene, and total xylenes (BTEX); 

naphthalene; and diesel range organics. 

Cotlected and analyzed four soil samples from DPT borings at a fixed-base analytical 

laboratory for BTEX and naphthalene using Environmental Protection Agency (USEPA) 

Method 8260 and polynuclear aromatic hydrocarbons (PAHs) using USEPA Method 8270. 

Coltected soil sample from one DPT boring for grain size analysis, total organic carbon 

analysis using USEPA Method 415.1, and total recoverable petroleum hydrocarbon using 

USEPA Method 9071. 

Installed one shallow permanent monitoring well to 12.5 feet bls using hollow stem auger. 

TtNUS ES- 1 CTO 0097 
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Collected groundwater samples from newly installed permanent monitoring well for laboratory -> 

analysis at a fixed-base analytical laboratory. 

Analyzed groundwater samples for BTEX, methyl tert-butyl ether, and naphthalene using 

USEPA Method 8260 and PAHs using USEPA Method 8270. 

Surveyed monitoring well and top of casing elevation and collected depth to groundwater 

measurement (to evaluate regional groundwater flow direction). 

Conclusions 

On-site mobile laboratory screening resutts of soil and groundwater samples collected during the 

DPT investigation did not reveal the need for a full Rapid Assessment. Therefore, additional soil 

borings and monitoring wells were not installed. However, soil samples were collected from four 

confirmation soil borings on June 18, 1999, and analyzed for BTEX and PAHs by a fixed-base 

laboratory. No chemicals of concern (CoCs) were detected in any soil boring sampled. 

A groundwater sample was collected from the newly installed monitoring well on July 21, 1999. 

No dissolved CoCs were detected in the well. 

Recommendation 

No further action is requested for Site 20, UST 240, Building 240, of Zone F, CNC because no 

CoCs were detected in any of the fixed-base soil or groundwater samples collected during the 

Rapid Assessment performed in 1999 and reported in the following IGWA. 

CTO 0097 
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INITIAL GROUND-WATER ASSESSMENT REPORT 

Facility Name: Charleston Naval Base, Zone F, Site 20, UST 240, Building 240 

Site ID Number: 14689 

UST Owner or Operator's Name: U.S. Navy Southern Division (SouthDiv) 
Naval Facilities Engineering Command 
(NAVFACI 

Address: 21 55 Eagle Drive, North Charleston, South Carolina 29406 

Phone Number: 843-820-7307 

Contractor: Tetra Tech NUS, Inc., Gregory D. Swanson, Cert. # 24 
P.E. 

Address: 800 Oak Ridge Turnpike, Oak Ridge, TN 37830 

Phone Number: (423) 483-9900 

Well Driller: Rod Fuller, Custom Drilling - Hollow Stem Cert. # 1240 
Auger. 
Randolph Brand, Columbia Technologies - 
Direct Push. 1485 

Receptor and Site Data 
Please place a check in the appropriate answer block for each question: 

s there a drinking water supply well (public or private) 

* If "yes" provide additional information: 

There are monitoring wells at additional sites within 1,000 feet of the former UST 
locations 
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Underground utilities within 500 feet of the site can be seen on the Site Vicinity 
Map provided in Appendix D. Water, natural gas, and storm and sanitary sewers 
appear to be the only utilities adjacent to the site. The compressed air and electric 
lines are aboveground. 
The Cooper River is approximately 700 feet north-northeast from the site. 

Were any water wells within 250 feet radius sampled? Yes X No 

Is the current use of the site and surrounding properties commercial, residential, 
agricultural, or industrial? 

Site: Commercial 8 Adjacent Commercial & 
lndust rial Properties: Industrial 

Soil and Monitoring Well Data 

Primary Soil Type: Silty sand, sandy clay, silty clay; coarse sand; organic 
material below 10 feet. . - s ,  

Well Installation Method and Date: Hollow-stem auger June 30, 1999 

Development Method: Surge and purge using centrifugal pump 

Soil Samples Obtained at 1-2, 2-3,3-4, and 6-7 feet 

NOTE: Five soil samples were collected from four soil borings. A duplicate 
sample was collected from one of the borings. The laboratory report for the 
borings is provided in Appendix B. 
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SOIL ANALYTICAL DATA 

Ground-Water Data 

Depth to Ground Water: 2.52 feet 

Well PurginglSampling Method: Low flow using peristaltic pump 

Date Sampled: 7/21/99 

Free Product Thickness: None 

SoilfWater Disposal Method: Ail soil cuttings and purge water were 
containerized, the containers labeled, and the 
containers moved to a staging area for final 
disposal by Charleston Naval Complex. 
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Appendices 

The appendices required for this report are as follows: 

Appendix A. Well Construction and Soil Boring Logs 

Appendix 8. Laboratory Data 

Appendix C. Topographic Map With Site Location 

Appendix D. Site Bass Map 

NOTE: Because they are not needed, Appendices E, F, and G are not 
in eluded. 



APPENDIX A. 

WELL CONSTRUCTION AND SOIL BORING LOGS 



BORING NO.: C & ~ O - I U ~ @ /  
OVERBURDEN MONITORING WELL SHEET 

FIELD GEOLOGIST 

ELEVATION OF TOP OF SURFACE CASING: 

ELEVATION OF TOP OF RISER P1PE: 
STICK -UP TOP OF SURFACE CASING: 
STICK-UP RlSER PIPE: 

RISER PIPE I.D.: 
N P E  OF RlSER PIPE: 

BOREHOLE DtAMf3ER: 
TYPE OF SEAL: 

DEPTH TOP OF SAND PACK 

ELEVATION I DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: 

SLOT SEE X LENGTH: 

1.0. OF SCREEN: 

ELEVATlON I OEPTHBOITOM OF SCREEN: 
ELEVATION I DEPTH BOlTOM OF SAND PACK: 



BORING LOG 

- hchde manitor r6ad~np In I w ~c lra~s  0 bachor~ tncr~asa ~c~v~ inp  I r q u m q  L( rrrw~ed r-r mod Drillh Area 
Remarks: Backgnnmd (ppm): TI 
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M E M O R A N D U M  CH2MH ILL 

Data Validation Summary - Charleston Naval 
Complex - Zone F, AOCs 712,714, and 717 
TO: Louise Palmer/CH2M HILL/CLT 

FROM: Amy Juchem/ CH2M HILL / GNA 
Herb Kelly/CH2M HILL/GNA 

DATE: September 04,2002 

The purpose of this memorandum is to present the results of the data validation process for 
the samples collected in Zone F, AOCs 712,714, and 717. The samples were collected 
between the dates of June 5,2002 and July 16,2002. 

The specific samples and analytical fractions reviewed are summarized below in Table 1. 

The Quality Control areas that were reviewed and the resdting findings are documented 
within each subsection that follows. This dab  was validated for compliance with the 
analytical method requirements. This process also included a review of the data to assess 
the accuracy, precision, and completeness based upon procedures described in the guidance 
documents such as the Environmental Protection Agency (EPA) National Functional 
Guidelinesfor Inorganic Data Review (EPA 1994) and National Functional Guidelines for Organic 
Data Revim CEPA 1999). Quality assurance/quality control (QA/QC) summary forms and 
data reports were reviewed. 

Samples were submitted to General Engineering Laboratories, Inc., in Charleston, South 
Carolina, for the following analyses: SW-846 8260 Volatile Organic Compounds (VOC), 
SW-846 8270 Semivolatile Organic Compounds (SVOC), SW-846 8081 Organochlorine 
Pesticides, SW-846 8082 Polychlorinated Biphenyls, and Metals following SW-846 6010/7000 
Series methodology. 

Sample results that were not within the acceptance limits were appended with a qu+g 
flag, which consisted of a single- or double-letter code that indicated a possible problem 
with the data. The quahfymg flags originated during the data review and validation 
processes. These also include the secondary, or the two-digit "sub-qualifier" flags. The 
secondary qualifiers provide the reasoning behind the assignment of a qualifier flag to the 
data. The secondary qualifiers axe presented and defined below. 

" ~ " ~ . . ? ~ j ; & - ' -  

Afti~chin&E@% , *a,=- lists the changes in data qualifiers, due to the validation process. . . 



DATA QUAUTY EVALUATION SUMMARY 

The following primary flags were used to qualify the data: 

[=I Detected. The analyte was analyzed for and detected at the concentration shown. 

U] Estimated. The analyte was present but the reported value may not be accurate or 
precise. 

[U] Undetected. The analyte was analyzed for but not detected above the method 
detection limit. 

[UJ] Detection limit estimated. The analyte was analyzed for but qualified as not 
detected; the result is estimated. 

[R] Rejected. The data is not useable. 

Secondary Data Validation Qualifiers 

Code 
2s 
BL 
BD 
BS 

Definition 
Second Source 
Blank 
Blank Spike/Blank Spike Duplicate or (LCS/LCSD) Precision 
Blank Spike/ LCS 
Continuing Calibration Verification 
Dilution 
Field Duplicate 
Holding Time 
In-Between (metals - B's + J's ) 
Initial Calibration 
Internal Standard 
Lab Duplicate 
Concentration exceeded Linear Range 
MS/MSD or LCS/LCSD Precision 
Matrix Spike/Matrix Spike Duplicate 
Other (see DV worksheet) 
Pesticide Degradation 
Post Spike 
Re-extraction / Re-analysis 
Serial Dilution 
Spiked Surrogate 
Tune 
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Organic Parameters 

Quality Control Review 
The following list represents the QA/QC measures that were reviewed during the data 
quality evaluation procedure for organic data. 

Holding Times - The holding times are evaluated to vedy that samples were extracted 
and analyzed within holding times. 

Blank samples - Method blanks, equipment blanks, and trip blanks were provided for 
this project. Blank samples enable the reviewer to determine if an analyte may be 
attributed to sampling or laboratory procedures, rather than environmental 
contamination from site activities. 

Surrogate Recoveries - Surrogate Compounds are added to each sample and the 
recoveries are used to monitor lab performance and possible matrix interference. 

Lab Control Sample (LCS) - This sample is a "controlled matrix", either laboratory 
reagent water or Ottawa sand, in which target compounds have been added prior to 
extraction/analysis. The recoveries serve as a monitor of the overall performance of each 
step during the analysis, including sample preparation. 

Matrix SpikeIMatrix Spike Duplicate (MSIMSD) Samples -Spike recovery is used to 
evaluate potential matrix interferences, as well as accuracy. Precision information is also 
determined by calculating the reproducibility between the recoveries of each spiked 
parameter. 

Field Duplicate Samples -These samples are collected to determine precision between 
a native and its duplicate. This information can only be determined when target 
compounds are detected. 

GCtMS Tuning - The mass spectrum of the tuning compound is evaluated for method 
compliance. The criteria are established to vedy the proper mass assignment and mass 
resolution. 

Initial Calibration - The initial calibration ensures that the instrument is capable of 
producing acceptable qualitative and quantitative data for the compounds of interest. 

Continuing Calibration - The continuing calibration checks satisfactory performance of 
the ins twent  and its predicted response to the target compounds. 

Pesticide Degradation - Degradation checks on the gas chromatograph with electron 
capture detector system are performed to ensure minimal instrument breakdown of 
target compounds. These criteria are not sample specific. 

Confirmation - If GCMS methodology is not initially used for analysis, SW-846 method 
8000 requires confirmation when the composition of samples is not well characterized. 
Therefore, even when the idenwcation has been confirmed on a dissimilar c o l m  or 
detector, the agreement of the quantitative results on both columns is evaluated. For 
Pesticide and PCB analyses covered in this report, confirmation was performed using a 
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dissimilar analytical column. The laboratory analyzed samples with a gas 
chromatograph (GC) utilizing simultaneous primary and confirmation data acquisition. 
Per SW-86 method 8000,40% RPD criteria was used as the acceptance limit. 

Internal Standards - The internal standards (retention time and response) are evaluated 
for method compliance. The internal standards are used in quantitation of the target 
parameters and monitor the instrument sensitivity and response for stability during 
each analysis. 

Volatile Organic Compounds (VOC) Analyses 
The QA/QC parameters for VOC analyses for all of the samples were within acceptable 
control limits, except as noted below: 

There were selected samples that had to be recollected and reanalyzed for the analysis of the 
Volatile Organic Compounds. All of the samples were originally collected following proper 
procedures, and for each sample, both Encore samplers and a glass container were 
submitted to the laboratory. The glass container was to be used for screening proposes. 
However, the aliquots for analysis were taken from the glass container instead of from the 
EnCore samplers. Therefore the decision was made to recollect and reanalyze the samples 
following all proper protocol. The results from the first analysis were supplied to the Project 
Team, but were qualified in the database with an "Squalifier, to be used as screening data 
only. The text in this report discusses the results from the samples that were recollected and 
reanalyzed. The "screening data" is also included, but is not considered adequate for the 
decision-making process. 

The original sample ID numbers and the IDS of the recollected samples are compared in 
below. 

TABLE 2 
Screening Samples vs Recollected Samples Cross Reference: VOCs 
Charlesfon Naval Complex, Zone F, AOCs 712, 714, and 71 7, Charleston, SC 
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TABLE 2 
Screening Samples vs Recollected Samples Cross Reference: VOCs 
Charleston Naval Complex, Zone F, AOCs 712,714, and 71 7, Charleston, SC 

Blanks 
' - F, 7- 

The VOC target parameters detected in blank samples are listed in Tab&-3. 

TABLE 3 
Blank Contamination: VOCs 
Charleston Naval Complex, Zone F, AOCs 712, 714, and 717, Charleston, SC 

I 
161564 171 2 ~ ~ 0 0 1  MI 161564002 E8 ; ~ e t h ~ l e n e  chloride / 2.6 L 26.0 pg/L 1 

27.0pg/L 1 
55.0 p g L  

I 
34.0 pS/L j 

23.0 P ~ / L  , 

61564 \712TB001 MI 61 564003 ' TB /Melhylenechloride 1 2.7 1 pgL 

61564 1200230068 1200230068 ---I- 
- 

LB  acetone -_-__ - - - --- 
61 6 4  I 1200239050 I, 200239050 I LB !Acetone 3.4 

r 
F 5 6 4  h200239050 11 200239050 ) LB bethylene chloride 2.3 - ---4 

1 
---- - "  ""-- I 

pglL 

pglL 
-. 

5.5 pg/L 
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TABLE 3 
Blank Contamination: VOCs 
Charleston Naval Complex, Zone F, AOCs 712, 714, and 717, Charleston, SC 

EB Acetone 

Toluene 

Acetone 
---- - - --- - - -- L--- - 

/ 20.7 
I -. c 1 -- 207.0 pg/Kg 

j PW I 27.0 WO(G 
0.37 j-;s/Kg1.9ygr-. . 

If a target parameter determined to be a common contaminant was reported in a field 
sample, and the concentration was below the level determined to be due to blank 
contamination, the following actions were taken: 

If the concentration was above the reporting limit, the numeric result was unchanged, 
but it was flagged 'V", as undetected. 
If the concentration was below the reporting limit, the numeric result was changed to 
the value of the reporting limit, and it was flagged "U", as undetected. 

.--a. -9 J p  -:=. 
The results qualified due to blank contamination are listed in = i i y~p$ .  

Recoveries - Surrogate, MSlMSD and LCSRCSD 
All Surrogate, Matrix Spike (MS), Matrix Spike Duplicate (MSD), Laboratory Control 
Sample (LCS) and Laboratory Control Duplicate Sample (LCSD) recoveries and Relative 
Percent Deviations (RPDs) were within acceptable quality control limits, except as noted in -. ' F$ -.k 
'fiiQ]e -A *. . 4 below. 

TABLE 4 
Surrogate, MSIMSD, and LCSILCSD Recoveries and RPDs Out of QC Limits: VOC 
Charleston Naval Complex, Zone F, AOCs 712, 714, and 717, Charleston, SC 

161676 1 71 4ZAOS1 MI  70-1 30 / 61 676001 Detects-J, non- I 
, MSlMSD t detects-R 

, - - - - - - - 
/ 63281 ; Detects-J, non- 

; detects-UJ I 

63437 i 1200626483 LCS Vinyl acetate i 64' j 70-130 : 63437 - AII i ~etects-J. non- / 
I detects-UJ I 

- A - - -  / - -_-____ 2 
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TABLE 4 
Surrogate, MSIMSD, and LCSILCSD Recoveries and RPDs Out of QC Limits: VOC 
Charleston Naval Complex, Zone F, AOCs 712, 714, and 71 7, Charleston, SC 

63437 ! 71 7SB00603 Vinyl acetate 1 35' / 28.4* 70-1 30 I Detects 4, non- ! 
i MSIMSD ---- + -- detects-UJ j t 

j 
! 1,2,4-Trichlorobenzene j 44* / 50.6* 70-1 30 j 3 t 

1 - out of control limits 

Initial and Continuing Calibration Criteria 

All initial calibration criteria and continuing calibration criteria were met, except as listed in 
Tgble 5. 

TABLE 5 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: VOC 
Charleston Naval Complex, Zone F, AOCs 712,714, and 7 17, Charlesfon, SC 

/ Dibromochloromethane 1 23.2% high 1 
I Styrene 1 21.5% high I 

VOA1 -CCAL-06/10/02, Chloromethane 33.440 low 61 676003 
0837 

2-Chloroethyl vinyl ether 34.5% low 

RRF=0.035 ---- - 

VOA1 -CCAL-O6/11102, Vinyl acetate 42.7% low 
. -- - 

61 676001,61676002 
0942 

2-Chloroethyl vinyl ether 26.5% low 

RRF=0.040 
-- - - - . - .- - - ----.*-- 

VOAI - ICAL-06119/02,2308 2-Chloroethyl vinyl ether RRF=0.043 1 63281 -All 
1 
L- _ ._.- iI____ - - 1 63437 - All 
I 
I VOAl -CCAL-07/12/02, Acetone A RRF=0.049 \ 63281 -All 
1 0816 - - - - -- - - - --- _I - __ I  
a Bromomethane 1 29.8% high 

.- -- --- - -- -- ----- - - -- - -  4 
i 
I Vinyl acetate 

I 

t i 3 t . 3 % l 0 ~  
* - - - L.r-l__~ -1- --___^___.-_--I___- _.- __" - - -_.. - ^ 
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TABLE 5 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: VOC 
Charleston Naval Complex, Zone F, AOCs 712, 714, and 717, Charleston, SC 

I Methylene chloride I 21.4% high 1 
. - - - i 

VOAI -CCAL-07/12/02, 
081 6 
-. -- - - - - - - -- -- - 

2-Chloroethyl vinyl ether 1 RRF=0.040 63281 - All 

. ---- ---- 
VOAl -CCAL-07/15/02, Acetone i RRF=0.046 I 63437 - All 
081 0 - -- +-- - -.- 

Chloromethane I 20.9% low 
j- -- -+ .-. - i 

I 
1 1 1,2,3-Trichtorobenzene 1 23.5% high 1 
I 

Vinyl acetate 

2-Chloroethyl vinyl ether RRF=0.035 1 
I 

.. 

Flags were applied to the compounds in the associated samples in the following manner: 

35.9% low 

VOA9-CCAL-07/22/02, 1 23.9% high - 4 63727001 

When the Average Relative Response Factor (RRF) was low in the initial calibration, 
detected compounds were flagged "J", and non-detected compounds were flagged "UJ", 
as estimated. 
When the percent difference (%D) was low in the continuing calibration standards, 
detected compounds were flagged "J" and non-detected compounds were flagged "UJ", 
as estimated. 
When the percent difference (%D) was high in the continuing calibration standards, 
detected compounds were flagged " J", as estimated. Non-detected compounds were not 
flagged. 
When the Relative Response Factor (W) was low in the continuing calibration, 
detected compounds were flagged "J", and non-detected compounds were flagged "UJ", 
as estimated. 

2-Butanone 28.5% high 
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Internal Standard Area 
All internal standard areas were within QC limits, except as noted in 2jB$ied below. 

TABLE 6 
Internal Standard Area out of Criteria: VOC 
Charleston Naval Complex, Zone F, AOCs 712, 714, and 717, Charleston, SC 

63437011 1 I ,4-&hlorobenzene -53.5% low 1 Detects-J, non-detects-UJ - -- -I--- -------- - -- - - .- -- -- - -- 

63727001 / 1 .CDichlorobenzene - 54.3% lad Detects J. "on-detects-VJ 1 

Semivolatile Organic Compounds (SVOC) Analyses 
The QA/QC parameters for the SVOC analyses for all of the samples were within 
acceptable control limits, except as noted below. 

BIan ks 
z 7  - --. 

The SVOC target parameters detected in blank samples are listed in $'i'a@&$. 

TABLE 7 
Blank contamination: SVOCs 
Charleston Naval Complex, Zone f ,  AOCs 712, 714, and 717, Charleston, SC 

If a target parameter determined to be a common contaminant was reported in a field 
sample, and the concentration was below the level determined to be due to blank 
contamination, the following actions were taken: 

If the concentration was above the reporting limit, the numeric result was unchanged, 
but it was flagged "U", as undetected. 
If the concentration was below the reporting limit, the numeric result was changed to 
the value of the reporting limit, and it was flagged 'V", as undetected. 

The results qualified due to blank contamination are listed in Attacliment 1. 
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Recoveries - Surrogate, MSIMSD and LCS 
All Surrogate, Matrix Spike (MS), Matrix Spike Duplicate (MSD), and Laboratory Control 
Sample (LCS) recoveries and Relative Percent Deviations (RPDs) were within acceptable 

'-?,- --.. - 
quality control limits, except as noted in below. 

TABLE 8 
Surrogate, MSIMSD, and LCS Recoveries and RPDs Out of QC Limits: SVOC 
Charleston Naval Complex, Zone F, AOCs 712, 714, and 71 7, Charlesfon, SC 

I i 

61 564 61 564001 1 2-Fluorophenol - - - - - - - - 
1 1' 1 21-1 10 / 61564001 Detects-J, non- 

-1 / detects-R 

-. - 

2,4,6-Tribromophenol - - - - - - - 

j p-Terphenyl-dl4 31' 33-141 
-. - .- _-___L -- -- A. - -- - - -- I 

- out of control limits 

Initial and Continuing Calibration Criteria 

All initial calibration criteria and continuing calibration criteria were met, except as listed in 

TABLE 9 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: SVOC 
Charleston Naval Complex, Zone F, AOCs 712,714, and 717, Charleston, SC 

-CCAL-06/08/02, I Benzdc acid 39.7% low 1 61 562 - All 

RRF=0.046 

20.3% low 

Indeno(lP.3-cd)pyrene 33.9% low 

I Dibenzo(a,h)anthracene I 34.5% low 

/g;Ge,Iene i : 37.3% low ----I 
MSD5-CCAL-06/07/02, / bis(2Chloroethyl) ether i 42.0% high 
1047 I i 

~ ~ 4 - ~ i n i t r o ~ h e n o l  i 32.3% high 
- - - - - - - - - I '  - - -  - - - - -  

I I 2-Methyl-4,6-dinitrophenol 32.9% high 
L- - --- -- - - _.! - . . . 1 i 

- -. - & - - -- - -- - - - - - -- - - 
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TABLE 9 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: SVOC 
Charleston Naval Complex, Zone F, AOCs 712, 714, and 71 7, Charleston, SC 

MSD2-ICAL-06/12/02. 0035 1 2-Nitropheml 61675 - All I 
I i. -- - 61 736001.61 736002 

i I 
Naphthalene 

.% .- +---.- - 
/-G&&L06%2, 4-Nit rophenol 23.4% low 61 675001,6t675002, 

I 
a - - -- - - - - - - . - - - - 61 675003 I o-Nitroanline 22.9% high 1 

L- -. --- 
I 
j 2,CDinitrophenol i 26.9% low 

- -- - - -- - - "- "- -- 

+ -..------.-- I 

1 4-Nitrophenol 24.9% low ---i t 

-- 

1 MSD5-CCAL-06/13/02, I bis(2-Chloroethyl) ether 35.7% high I 61676 - All 

Hexachlorocyclopentadiene / 20.3% high I 

E - ~ < i i i - o 6 / i  3 ~ 2 ,  1 B~I&I %..I 31.7% IOW 61 675004 

I 24-Dinitrophenol 1 36.7% high / 

1 i Hexachlorocyclopentadiene 

1 2-Methyl-4.6-dinitrophenol I 35.7% high 

33.1 % low 

~ (2 -~ th~ lhexy l )~h lha la te  - - . - I 24.0% high -I 

---- -1 
I 

1 rn-Nitroaniline 
1 

44.8% low I 
I 1 3,r-~ich~orobenzidine 1 24.1% low [ i 

MSD2-CCAL-06/13/02, 31 -7% IOW 61736001,61736002 
1652 

33.1% low 

---m 

Diethylphthalate 41.6% high 
I 
j MSD7-CCAL-06120/02, 2,4-Dimethylphenol 

1910 1 Hexachlorocyclopentadiene 
I - -- - - - - -- -- 
! 23.7% high 

- - --- - -- 
I MSD7-CCAL-06/20/02, 
I 1910 

i 
i 1 Dibenzo(a.h)anlhracene 24.8% low 
- A - - - -- 



DATA QUALrPl EVALUATION SUMMARY 

TABLE 9 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: SVOC 
Charleston Naval Complex, Zone F, AOCs 712, 714, and 717, Charleston, SC 

MSD7-CCAL-06/20/02, Benzo(g,h,l)perylene 1 27.7% low 
i __ i I 

Flags were applied to the compounds in the associated samples in the following manner: 

When the percent Relative Standard Deviation (%RSD) or correlation coefficient (R*) was 
out in the initial calibration, all associated samples were qualified. Detected compounds 
were flagged "J" and non-detected compounds were flagged "UJ", as estimated. 
When the percent difference (%D) was high in the contmuing calibration standards, 
detected compounds were flagged "J", as estimated. Non-detected compounds were not 
flagged. 
When the percent difference (%D) was low in the contmuing calibration standards, 
detected compounds were flagged "J" and non-detected compounds were flagged "UJ", 
as estimated. 
When the Relative Response Factor (RRF) was low in the continuing calibration, 
detected compounds were flagged "J", and non-detected compounds were flagged "UJ", 
as estimated. 

Organochlorine Pesticide Analyses 
The QA/QC parameters for the Organochlorine Pesticide analyses for all of the samples 
were within acceptable control limits, except as noted below: 

Blanks 
The Pesticide target parameters detected in blank samples are listed in Egg. 

TABLE 10 
Blank Contamination: Pesticides 
Charleston Naval Complex, Zone F, AOCs 712, 714, and 717, Charleston, SC 

i--LFl-- -- - - 

i 
-- -- - - i---- --I-'---- 

61 736 j 1200232122 ' 1200232122 Dieldrin i 
I 

I ]  ) r g l K g l  0.6 pglKg 
- - - - -- -- -- - -- --- - - - ---- 1 



DATA QUALITY EVALUATION SUMMARY 

If a target parameter determined to be a common contaminant. was reported in a field 
sample, and the concentration was below the level determined to be due to blank 
contamination, the following actions were taken: 

If the concentration was above the reporting limit, the numeric result was unchanged, 
but it was flagged "U", as undetected. 
If the concentration was below the reporting limit, the numeric result was changed to 
the value of the reporting limit, and it was flagged "U", as undetected. 

The results qualified due to blank contamination are listed in AB~&@~F 1. 

Recoveries - Surrogate, MSIMSD and LCS 
All Surrogate, Matrix Spike (MS), Matrix Spike Duplicate (MSD), and Laboratory Control 
Sample (LCS) recoveries were within acceptable quality control limits, except as noted in - . 
T&&@ below. 

TABLE 11 
Surrogate, MSlMSD and LCS Recoveries Out of QC Limits: Pesticides 
Charleston Naval Complex, Zone F, AOCs 712,714, and 717, Charleston, SC 

61562 161562001 4-cmx 

i 
! Decachlombiphenyl I- Detects4 

non-detects- 

61676 / 12002321 14 LCS Heptachlor I 

I - out of control limits 

L " -- 

61736 61736001 I 4-cmx 

Decachlombiphenyl 
-- i 

61 737 12002321 14 LCS Heptachlor 

52* 153' 1 60-150 
I 

U J 

61736001 

53' / 61 

Detects-J, 
non-detects- 

60- 1 50 

Detects-J, 
non-detects- 
UJ 

52* 1 56- 1 36 
I 
I 

61 737 - All 



DATA QUALITY EVALUATION SUMMARY 

Initial and Continuing Calibration Criteria 

All initial calibration criteria and continuing calibration criteria were met, except as listed in 
@f@ 12. 

TABLE 12 
---*- 

Exceptions . - -- to Initial - Calibration - - ... - Criteria - - - - and Continuing Calibration C r i t e r ~ a : ~ ~ ~ ~ ~ ~ c i d e s  
Char/eston Naval Complex, Zone F, AOCs 712, 714, and 717, Charleston, SC 

ECDIA-#1 -CCAL-06/13/02, Heptachlor 17.0% high 1 61562001,61562002, 
1155 .- -- 61562003,61562004 

4,4'-DDT 32.0% high 

E C D ~  A-# 1 -CCAL-0611 3 1 0 a  Toxap hene 19.5% high 61 562001,61562002. 
1206 I 61 562003,61562004 

ECDIA-#I-CCAL-06/13/02, Chlordane (tech) I 24.0% high 61 562001,6 1 562002, 
121 6 i 61 562003,61562004 

-- i r-" - 
ECDIA-#2-CCAL-06/13/02, i Chlordane (tech) 25.0% high 61 562001,61562002, 
1216 ! 61 562003,61562004 

ECDl A-#1 -CCAL-06/13/02, eHC 18.0% high 61 562001,61562002, 
1552 61 562003,61562004 

I beta-BHC 16.0% high 
t 
$ 

20.0% high 1 
gamma-BHC 19.0% high 

Heptachlor 23.0% high 

4,4'-DDD 19.0% high 

30.0% high 

ECD1A-#2-CCAL-06/13/02, alpha-BHC 16.0% high 61562001,61562002, 
1552 61562003,61562004 

19.0% high 
I 
i delta-BHC 18.0% high 

i gamma-BHC 20.0% high 

Heptachlor 18.0% high 
- - 

4,4'-DDD 

i Methoxychlor 
-- ----- 

ECD1 A-# 1 -CCAL-06/19/02, 1 Toxaphene 31.5% high 6 1562005 
2025 1 

- - -- - - - - - - - -- - -- - -  - -- - &-- -- 
ECDf A-#2-CCAL-06/19/02, ' I 

I Toxaphene 16.5% low I i i 
61 562005 

2025 I I i 
L.."- % ,--p--.,~------ - -~  



DATA QUAUTY EVALUATION SUMMARY 

-* TABLE 12 - -- - - .-- _ -- ------ -- 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: Pesticides - A=-- --- -A - -- - - - -  - - - - - 
Charleston Naval Complex, Zone F, AOCs 712, 714, and 717, Charleston, SC 

ECDIA-#I -CCAt-06/19/02, 1 Endrin ketone 1 16.0% low 6 1562005 
2303 I 

Methoxychlor ! ~~=0.985 1 
i 

61 564 - All 

i 61676 - AII 

ECD7A-#2-CCAL-06/11/02, 1 Toxaphene 1 82.5% high 61 564 - Ail 
1933 I I 
- -- j - - - .  1 -- - 

ECD7A-#I -CCAL-06/11/02, 1 Ch tordane (tech) ! 19.0% high t 61 564 - All 
1955 ---- - --A - -- L-* I 

+- 

ECD7A-#2-CCAt-O6/tl102, I Chlordane (tech) 74.0% high f 61 564 - All 
1955 

ECD7A-#2-CCAL-06/12/02, alpha-BHC 24.0% high 61 564001,61564002 
0608 

beta-BHC 29.0% high 

I delta-BHC 1 24.0% high 1 
gamma-BHC / 23.0% high I 

- -- -1 - J 
Heptachlor 1 26.0% high 1 1 --- 

I Aldrin 23.0% high 

f - -*- 

Heptachlor epoxide - --- I Endosulfan I / 25.0% high 

1 Dieldrin 21.5% high 

22.0% high 4,4*-DDE -:::--I Endrin 17.5% high 

Endosulfan II 
i i 21.5% high 
+- 
i 4,4'-DDD 22.0% high , 
i -- - - - - -  - 

/ Endosulfansulfate 27.0%high I p -  - - -.A. 

i 4,4*-DDT --"T 25.0% high -- 
I 

k- - --- 
I Methoxychlor T--25.0% high S 

k-"" Endrin ketone 
L- I 

I 23.5% high 
i .  - 
I 

Endrin aldehyde 

--i 
t - __ -- _ - - _ I -- I -  - 

- 

gamma-Chlordane 24.0% high j 
- - - - " ^ ---- ( 

alpha-Chlordane 20 0% high --- - - - - - -- - - - * - - - -- - 



DATA QUAUTY EVALUATION SUMMARY 

I TABLE 12 - - - "  ------ / hpt ions  -- to Initial - Calibration - - Criteria and- Calibration Criteria: - ~ e G d e s  - - - -- - -- / Charleston Naval Comp/ex, Zone F, AOCs 712,714, and 717, Charleston, SC 
4 

alpha-BHC 25.0% high 
-"-- 1 1 61 56460161 564002 

beta-BHC 29.0% high 

delta-BHC 1 24.0Y0 high 1 
-- -. - -- - . - - - - - 

1 23.0% high 1 
---- .&-. .- - -. - - - --I 

Aldrin 
1 ".- 

1 21.00/0 high 1 
__CI__ 

i Heptachlor epoxide 

Dieldrin 
! - - - - _ -- 1 19.0% high 

20.0% high 
L.- - - 

4,4'-DDE 1- $ 
22.0% high 

I Endosulfan I 26.0% high 

Endosulfan II 1 21.0% high 1 

L _I_IIII_ - I 

Endrin 

Endosulfan sulfate 
" .- -- -v--- 

17.0% high 

20.5% high I 

* .- 1 ! I 

4.4'-DDT 1 15.5% high 1 
j 
i 

Methoxychlor 

I 
! Endrin aldehyde 
. -- 

19.0% high 

I Endrin ketone 

25.0% high 1 
- 

: . 

17.5% high 
L--- 

I [ alpha-Chlordane 4 18.0% high -- 
I 

- 

I gamma-Chlordane 20.0% high 

I 
ECDlA-#2-CCAL-06/18/02, I Heptachlor 20.1 % low 
1526 i-- d- -- -- 

4,4'-DDT 1 48.0% low 
1 . ".+,.... - ------- - - - 

Methoxychlor 1 31.1% low 
------ --- --- i - - - - -  2 - - - 

ECDI A-#2-CCAL-06/18/02, Heptachlor ! 30.0% low 1 2054 , - -  .. .. - - - A  - - -- 
I I 

4,4'-DDT 61.2% low 

I- i 

ECDI A-#I -CCAL-06/18/02, I 4,4'-DDT A / 1515 1- -- 
Methoxychlor 15.3% low -- - - I 

v 

7 L - O 6 / 1  8/02, 1 Toxaphene i 28.0% high 
1526 

61 675 - All 

61 675 - All 

--- - -  

61 675 - All 

A-p. - 

61 675 - All 



DATA QUALITY NALUATlON SUMMARY 

I - --- A -- - 
-Knc&&ia  and Conlinuin~Cal~bration Criteria: Pesticides 

i 

----- - ---- -- - -- - ----- - --- --- - --- - ----a 

I 

rfiarleston Naval Complex, Zone F, AOCs 712, 714, and 717, Charleston, SC 
- '"--I 

ECD1 A-#2-CCAL-06/18/02, Methoxychlor / 42.7% low 
----llllL-_l^l- 

61675 - All 
2054 

I 
I 

Endrin ketone 
- .--+-".- ----- I 

1 

Toxap hene 87.0% high 1 61 676 - All I 
i 

I -. - -- + t -- - --- ECD7A-#1 -CCAL-06/12/02, i Chlordane (tech) i 22.0% high 61676 - All ----A 
2000 I 1 I : ; p - # 2 - ~ ~ ~ ~ - ~ 6 / 1 2 ? /  h) 740% high 61676 - All 

- - - - -. - - - - - - - - . -- - - I 
____I 

I 16.0% high 
i 

6t676 - All I 
/ 30.0% high 

/ 33.0% high 

/ 31.0% high 

s 
Aldrin I ! 27.0% high 

Heptachlor epoxide 28.0% high 

Endosulfan I 1 30.070 high 

Dieldrin 
- - - - - - -- - - 

1 25.5% high 

4,4'-DDE -- 26.0% high 

Endrin 1 21.0% high 
-* -..- 

Endosulfan I1 I- 1 29.5% high 

4,4'-DDD L 26.0% high 
- - -- -- . - . 

1 Endosulfan sulfate 1 30.5% high 

I 4,4'-DDT 1 22.0% high 

I Methoxychlor I 19.0% high 

I Endrin ketone 1 31.0% high 
- 

Endrin aldehyde 1 33.096 high 
- - - - - 

L 
gamma-C hlordane i 29.0% high 

" .- t -  -- 
I 

i alpha-Chlordane i 24.0% high 
-A 

I - -- - - - - - - - - -. - - 

61 676 - All 

b.------.,-,--m---- 



DATA QUAUTY EVALUATION SUMMARY 

TABLE 12 -----"--~ ,-..-- -- > - - - - -. - 
E x c e m  to Initial Calibration Criteria and Continuinebration Criteria: Pesticides -. ----. --- - -- 
Charleston Naval Complex, Zone F, AOCs 712, 714, and 717, Charleston, SC 

! I 

ECD7A-#2-CCAL-06/13/02, alpha-BHC 1 40.0% high 
0734 I 

1 - -- - - - -- - _ _ _ 
I 43.0% high 

- - I 

delta-BHC / p - ~ ~ o ~ - - -  
- .---- .- - 7--- 

gamma-BHC / 37.0% high 
-_-L- -- 

29.0% high 

31 .O% high I 
I 39.0% high 
! 

Dieldrin / 27.0% high 
.- -- 

4,4'-DDE I 28.0% high 

I i 
Endrin ! 26.0% high I 

I i 
Endosulfan II i 34.5% high 1 

I 4.4'-DDD - ". - 

I Endosulfan sulfate , 

I 18.0% high 
-- .-,-- 

i 33.5% high -4 
1 I Endrin aldehyde 1 35.5% high I 

61 676 - All 

gamma-C hlordane 30.0% high 

alpha-Chlordane 

ECDlA-CCAL-06/14/02, Toxaphene 52.5% high 
2000 

ECDl A-#t -CCAL-06/14/02, Chlordane (tech) 44.0% high 61 736001,61736002 
201 1 

-- -. 

ECDl A-#2-CCAL-06/14/02, I Chlordane (tech) 61 736001,61736002 
201 1 i 

ECDI A-#I -CCAL-06/19/02, 
2025 

Toxaphene i 31.5% high 

Toxaphene 16.5% low 

I 

ECDI A-#I -CCAL-06/19/02, j Endrin ketone 
2303 i 

- - - - -- - - - - - - - - 

16.0% low 

- - -  - - 



DATA QUAUTY EVALUATION SUMMARY 

I TABLE 12 i 
--,*-.- ----. -------.** 2 -.-- 1 

to Initial Calibration . Criteria -- and ---- Continuig Calibration - Criteria: Pesticides - .._-. I 

Naval Complex, Zone F, AOCs 712, 714, and 717, Charleston, SC I 
i 

ECDl A-# 1 -CCAL-06/19/02, alpha-BHC / 16.0% high I 
2324 --.- -- 

delta-BHC ' 17.0% high / 
-06112102. 1 atpha-BHC 1 17.0% high 

+--,..-_______ -. _ - - -. . . - - - --- 

I beta-BHC ---- 24.0% high i - -- 
delta-BHC 19.0% high 

gamma-BHC 18.0% high 

Heptachlor 

---- 

Endosulfan I 

23.5% high 

23.5% high 1 
1 Endrin 1 17.090 high 

! Endosulfan II / 16.5% high 

I 19.0% high 

I Endosulfan sulfate 1 29.5% high 

29.0% high 

21 .O% high 

15.5% high 

20.5% high 

1 gamma-Chlordane 1 29.0% high 1 
/ alpha-Chlordane 1 22.0% high 

ECD7A-#2-CCAL-06/12/02, Toxaphene I 87.0% high 
1937 -- 

I 

Chlordane (tech) 
I 

22.0% high 

C--- - . . - - - - - - . +--- ----- 
ECD7A-#2-CCAL-06/12/02, Chlordane (tech) 
2000 

1 74.096 high 
I 



DATA QUALlM EVALUATION SUMMARY 

Flags were applied to the compounds in the associated samples in the following manner: 

When the percent Relative Standard Deviation (%RSD) or correlation coefficient (R2) was 
out in the initial calibration, all associated samples were qualified. Detected compounds 
were flagged "J" and non-detected compounds were flagged "UJ", as estimated. 
When the percent difference (%D) was low in the continuing calibration standards, 
detected compounds were flagged "J" and non-detected compounds were flagged "UJ", 
as estimated. 
When the percent difference ((%OD) was high in the continuing calibration standards, 
detected compounds were flagged "J", as estrmated. Non-detected compounds were not 
flagged. 

Second Column Confirmation 

The second column confirmation percent difference (%D) for some detected parameters, 
exceeded the 40 %D criteria. Those results were flagged "J", as estimated. The laboratory 
reported the lower of the two concentrations. The individual samples and specific 

-+'%'pz'%+ 
compounds that were flagged are listed in TiiJbEYtF below. 

TABLE 13 
Second Column Confirmation out of Criteria: Pesticides 
Charleston Naval Complex, Zone F, AOCs 712,714, and 717 Charleston, SC 

Polychlorinated Biphenyls (PCBs) Analyses 

161562 71 2VAOS1 MI 161 562005 I ~ , ~ ' - D D T  
------- -- - - 

712VAOSlMl 61562005 Endr~n aldehyde 
i---- -4- - -- - 

161 562 71 2VAOSI M i  r61562005 gamma-Chlordane 
- -  

The QA/QC parameters fox the Polychlorinated Biphenyls analyses for aLl of the samples 
were within acceptable control Limits, except as noted below: 

Recoveries - Surrogate, MSMSD and LCS 
All Surrogate, Matrix Spike (MS), Matrix Spike Duplicate (MSD), and Laboratory Control 
Sample (LCS) recoveries were within acceptable quality control limits, except as noted in 
@sle-14 below. 

alpha-Chlordane 161562 712VAOSIMi -- 61562005 

4,4'-DDE 161675 71 45800302 161 675004 

161 736 171 78800302 
- -- - -. - 
61736003 alpha-Chlordane 



DATA QUAUTY EVALUATION SUMMARY 

TABLE 14 
Surrogate, MSlMSD and LCS Recoveries Out of QC Limits: PCBs 
Charlesfon Naval Complex, Zone F, AOCs 712, 714, and 717, Charleston, SC 

60- 1 50 i 61 56400 1 

Decachlorobiphenyl 17* 1 23* 
-- - - - -- - -- 

60-150 61676001 --- -- I Decachlorobiphenyl 60- I50  

DetectsJ, 
non-detects- 
UJ 3 

-- -----A 
I 

Detects-J, 
non-detects- 1 
UJ 

Detects-J, 
non-detects- 1 
U J 

Detects-J, 

U J i 

Y I -- I ---. -A____-- I 

i out of control limits I 

Initial and Continuing Calibration Criteria 

All initial calibration criteria and continuing calibration criteria were met, except as listed in 
~ ~ & ~ ~ ~ .  
r E ~ + &  *Ĉ; 

TABLE 15 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: PCBs 
Charleston Naval Complex, Zone F, AOCs 712, 714, and 717, Charleston, SC 

I 18.4% high I 
ECD3A-# I -CCAL-06/11/02, Aroclor-1016 I 18.4% high 1 61676 - All 1 1516 1 I 
ECD3A-#I-CCAL-06IIlIO2, / A I 1653 

17.2% high 61676 - All 

61 737 - All 
-.-" pa--- - 

Flags were applied to the compounds in the associated samples in the following manner: 

i 
When the percent difference (%D) was high in the continuing calibration standards, 
detected compounds were flagged " J", as estimated. Non-detected compounds were not 
flagged. 



DATA QUALITY EVALUATION SUMMARY 

Inorganic Parameters 

Quality Control Review 
The following list represents the QA/QC measures that are typically reviewed during the 
data quality evaluation procedure for inorganic parame ten. 

Holding Times - The holding times are evaluated to vedy  that samples were extracted 
and analyzed within holding times. 

Blank samples - Sample preparation, initial calibration blanks/continuing calibration 
blanks, and equipment blanks were provided for this project. Blank samples enable the 
reviewer to determine if an analyte may be attributed to sampling or laboratory 
procedures, rather than environmental contamination from site activities. 

Lab Control Sample (LCS) - This sample is a ''controlled matrix", in which target 
parameters have been added prior to digestion/analysis. The recoveries serve as a 
monitor of the overall performance of each step during the analysis, including sample 
preparation. 

Field Duplicate Samples - These samples are collected to determine precision between 
a native and its duplicate. This information can only be determined when target 
compounds are detected. 

PrelPost Digestion Spike (MSMSD) - Spike recovery is used to evaluate potential 
matrix interferences, as well as accuracy. Precision information is also determined by 
calculating the reproducibility between the recoveries of each spiked parameter. 

ICP Interference Check Sample - This sample verifies the lab's interelement and 
background correction factors. 

Initial Calibration Verification - This parameter ensures that the instrument is capable 
of producing acceptable quantitative data for the target analyte List to be measured. 

Continuing Calibration Verification - This one-point, mid-range parameter establishes 
that the initial calibration is still valid by checking the performance of the instrument on 
a continual basis. 

ICP Serial Dilution - The serial dilution of samples quantitated by ICP determines 
whether or not sigruficant physical or chemical interferences exist due to the sample 
matrix. 



DATA QUALITY EVALUATION SUMMARY 

Metals Analyses 

The QA/QC parameters for the Metals analyses for all of the samples were within 
acceptable control limits, except as noted below. 

Blanks 
Y : ,*> 

The metals target parameters detected in blank samples are listed in ~ab&g@. 

TABLE 16 
Blank Contamination: Metals 
Charleston Naval Complex, Zone F, AOCs 715 714, and 717, Charleston, SC 

1 ICB :Barium 61562 /ICB , 
-- - - - -. - - -- -- 

/ 0.218 1 pglL I 13.0 rnglKg 
7---- . -  . -- - - -. . 

f 161562 ~CCB 1 CCB i ~ a ~ n e s i u m  1 20.6 1 pglL 1 5.15mglKg : 

I ICE3 !Cadmium / 0.328 / pglL / 13.0 mglKg 
I 

I 161562 ~CCB / CCB !~hnwnium 1 0.768 1 pgll / 0.192 mglKg 

/ CCB /Barium -- 
A CCB l~admium 

61562 CCB CCB ~ a n ~ a n ~ e  
- 

61562 ,CCB I CCB Cobalt 

1 f t 

CCB CCB Sodium 
i i p u t  23.075 mglKg 

-*. - --.- I 1 

61562 

i CCB I~anadiurn 1 0.838 1 pg/L 1 0.2095mglKg 
-" -&-. - 

1 1 CCB 1 Selenium 3.05 1 pglL i 0.7625 rnglKg , 

0.128 mg/Kg 0.512 

0.569 

0.854 

L--- -L ---L.-._--L .---̂- I--"".--".- . i .-& + .-.< 

I t 
161 562 12oo2346i6/12oo234646 , LB Zinc i 0.208 1 mgiKg I 1.04 mglKg 

. .  - . .  . .. .- .- ...--""*u-.. "" "" .". 1.". L A  . - - - -  ; i i -- - 

161 562 1200234646 /I200234646 ! LB ;Iron i 0.833 i mg/Kg ' 4.165 m@Kg 
i . .. 3 -. - - -  --A .. 1 . . - - .I . - -- -..-. -. 

pg/L 

9.1 rnglKg 

0.5625 rng/Kg 

4.375 mg/Kg 
1 

k- 
I 

61562 ]CCB 
I 

CCB 

0.479 

1 CCB !calcium 
----lL - - -1- 

, CCB \zinc 
i - -4 
1 CCB 11ro1-1 17.5 pglL 
- 

L I 

t 
I CCB Beryllium I_ -- 

p g l ~  

FLgR 

0.14225 mg/Kg 

0.2135 mg/Kg r 

pg/L 0.120 rngJKg ; 
0.25 1 pglL 0.0625 rnglKg 

p- 



DATA QUALITY EVALUATION SUMMARY 

TABLE 16 
Blank Contamination: Metals 
Charleston Naval Complex, Zone F, AOCs 712, 714, and 717, Charleston, SC 

t 
61 562 11 200234646 1200234646 LB 'chromium 0.087 mglKg 1 0.435 mg/Kg I 

I 
-a- A- -1 L -- PA--.----------- - .-I 

12.0 pglL , 60 pg/L " 

'61 564 / CCB /~arium 
I I I I 

161564 ~CCB j CCB ICadmium 0.376 hg/L 1.88 pgiL 1 
I 

CCB jBeryllium 

CCB Calcium 
- 

CCB Zinc 

(31675 IICB 
i 

161675 ;lCB 
L. A__.- -4- - ---- L __i I i 

i 
61675 ~CCB I CCB '~ar ium pg/L 1 0.128 m@Kg 
-- - -1 " 2- I-.-.-+ ----I---------- 7 

if31675 /CCB I CCB ;Cadmium 0.120mglKg 1 
1- - -- - - ___ll_i 

161 675 ICCB CCB /Beryllium 1 0.25 pgll 0.0625 rng/Kg 1 ,"-- - d 5 7 , < 
,61675 CCB CCB j~alciurn / 36.4 pglL i 9.1 mg/Kg 
"_. -- - "- !._ " a ..", 



DATA WAUTY EVALUATION SUMMARY 

TABLE 16 
Blank Contamination: Metals 
Charleston Naval Complex, Zone F, AOCs 712, 714, and 71 7, Charleston, SC 

161675 'CCB 
f -- - "  --- - -- - . - -- -- 
i61675 ICCB i 17.5 4.375 m@Kg 

r -- --ex-- $--- $ 
I 

61675 CCB ! CCB l~a~nes iu rn  
I 

5.15mg/Kg 
*-- - - - - - - -- - --- --- - 
:61675 CCB 0.14225 mg/Kg 
r- - C - -- -- -- - -- --- 

if51675 ;CCB 
-. - - - - - -- 

161675 ~CCB 4.15 rng/Kg 

61675 'CCB - - 1 CCB !chromium 0.768 1 @L 1 0.192mglKg 1 
I - -- r7--- -- -- - - * 

61675 ~CCB 1 CCB lSod~urn 1 92.3 pg/L 23.075 mg/Kg 
- - * v  r A- 

61675 ECCB CCB 'vanadium 0 838 pg/L 0.2095 mg/Kg 
----- - - - - -  -6-A - , -  - --i 
61675 ;CCB / CCB /selenium 0.7625 mglKg 
+ - - - - . - -- - 1 ~  - 

i 61675 ;l200234646i200234646 ;; I~arium 
- -- -.--I- L-- j 

6 1675 I 1 200234646 / 1200234646 Cadmium / 0.025 / mg/Kg / 0.125 rnglKg 
- - -___A- 

61675 1200234646 1200234646 LB Calcium / 1.69 1 mglKg / 8.45 mglKg 

61675 11200234646 
."-I- -I*""".- 

61676 ~ ICB 
+- --.A - 

I 
61676 - - llCB 

I 
7 -  

61676 :CCB 

1200234646 / LB /sodium / 8.19 mg/Kg 

pg/L 

ClglL 

Clg/L 

ICB Barium 

40.95 mdKg 

1.09 Crg/L 

1.64 pglL 
- - 

1.355 pg/L 

0.218 
-- 1 ICB Cdmium 0.328 

- - -- - - - -. -- I 1 CCB Barium 0.271 



DATA QUALITY EVALUATION SUMMARY 

TABLE 16 
Btank Contamination: Metals 
Charleston Naval Complex, Zone F, AOCs 712, 714, and 717, Charleston, SC 

/ ICB /~a r ium 1 0.218 1 pglL / 13.0 mglKg 

j CCB i~ar ium 1 0.512 1 lyYL 1 0.128mglKg 

i 
'61736 CCB 
L - - L  A- 

61 736 'CCB 0.0625 mg/Kg 
--- - -- -- -- 

61736 [CCB CCB Calcium 9.1 mg/Kg 

CCB 

' 
-- 

!61736 ~CCB rl CCB / CCB rnganes;  1:::; 1 pg1L 1 0.14225 m@Kg .--I - 

61736 /CCB CCB Cobalt pglL 0.2135 mglKg 
-- - -- 

61736 ~CCB CCB Aluminum 16.6 1 pglL 4.15 mglKg 

I CCB /chromium / 0.768 
pgfL / 0.192 rnglKg 

I CCB Isodium 1 92.3 pglL 1 23.075 mg/Kg 

I 61 736 '1 200234646 1 1200234646 1 :: IBarium 1 0.025 ;TI:; 1 0.125 mglKg 
----- 

61736 1200234646 1200234646 Cadmium 0.025 0.125 mg/Kg 

I / lCB [Barium / 0.218 / AIL 1.09 &L 
-t-- - - - 

-r- ----- I 
- 

161737 ICB ICB ;cadmium j 0.328 I pg/L , 1.64 pg/L 

61736 

i i 161737 ICCB i ) CCB ,Barium I 0.271 ; P~IL / 1.355 p g l ~  1 --.+-"-a" i--- + ------ L .--A --._.;._..__.- 
i I 161737 iCCB ' CCB ;Cadmium I 

! .. i ... . .,_.- ! i-_. j 0.376 . . . . ' ' _ .. pglL .- .- : .-_. 1.88 pglL 

1200234646 

6 1736 1 1200234646 

1200234646 

1 200234646 / LB 

LB 

Zinc 

Calcium 

0.208 

1.69 

mgKg 

rng/Kg 

1.04 mgMg 

8.45 mg/Kg 



DATA OUAUTY EVALUATtON SUMMARY 

TABLE 16 
Blank Contaminatian: Metals 
Charleston Naval Complex, Zone F, AOCs 712, 714, and 717, Charleston, SC 

161737 /CCB CCB t~erytlium / 0.242 1 pgl l  1 1.21 pglL I 
..-- - "------ 

61737 ICCB CCB rCalcium 
--L ----- -A - - - - - --- 
61737 ~CCB I CCB /zinc 

-f- ----- d-"... -- " 1- 

61737 ~CCB ' CCB jlron 
- -  L - I - - " - I_-____ 
61737 11200234652 : LB !Zinc 

1 .+ 

13.0 pglL 
-- - - 

** Results from equipment blank 712EB001Ml (61564002) were not used to quahfy data for 
blank contamination. Potable water was used for the equipment blank sample, therefore the 
results were considered to be anomalous and not consistent with analyte levels typically 
found in equipment blank samples. 

If a target parameter determined to be a common contaminant was reported in a field 
sample, and the concentration was below the level determined to be due to blank 
contamination, the following actions were taken: 

If the concentration was above the reporting limit, the numeric result was unchanged, 
but it was flagged "U", as undetected. 
If the concentration was below the reporting limit, the numeric result was changed to 
the value of the reporting limit, and it was flagged 'W", as undetected. 

The results qualified due to blank contamination are listed in 8 

Recoveries - MSIMSD and LCS 
All Matrix Spike (MS), Matrix Spike Duplicate (MSD), and Laboratory Con 
recoveries were within acceptable quality control limits, except as noted in 



DATA QUALITY EVALUATION SUMMARY 

'4SLE 17 
MSD, and LCS Recoveries and RPDs Out of QC Limits: Metals 

bnarleston Naval Complex, Zone F, AOCs 712, 714, and 717, Charleston, SC 

Antimony 71.8* / 62.5' 80-120 

Potassium 68.5* I 38.2' 80-1 20 
- - - - . 

- -  - ---:t-+- 
Selenium 
- - - - --- -. . 

8E1.7172.9~ 80-120 
--- - 

Barium 193.4' / 136.2* 80-1 20 
- - - - - - -- -A - .. -. -- 

Nickel 198.8* 1 178.3' 80-1 20 
- ----- 

Chromium 89.6 / 125.3' 80-1 20 
-- - 

Mercury -12.8" 1 -62.5" 80-1 20 

61562 - All Detects-J, non- 1 detects-Ud 

- - - - - - - 

61 562 - All Detects only - J 

- 
61562 - All Detects-J, non- 

detects-R 

716VAOSl MI  Antimony i 1 71.8'1 62.F 1 80-120 1 
MSIMSD 
(61 559) Potassium 68.5' 1 38.2* 80-1 20 

. - - - - . - 

61 564 - All 

j Barium 193.4' 1 136.2. / 80-1 20 j I j 61 564 - AII 

Detects-J, non- 
detects-UJ I 
Detects only - J ----i 

61 675 - All 

61 736 - All 

I 1 I Mercury / 143.8'1 128.3* / 80-120 1 1 I I 
' - out of control limits I 

Field Duplicate Samples 
AU Field Duplicate Samples were within acceptable quality control limits, except as noted in m>B below. No flags are applied due to Field Duplicate precision. 

TABLE 18 
Field Duplicate RPDs Out of QC Limits: Metals 
Charieston Naval Complex, Zone F, AOCs 712, 714, and 71 7, Charleston, SC 

, 1 
1 Manganese 
i 

61675 ~714SB00102/ / Calcium j 22800 rngt~g 37700 m q / ~ g  ! 39.3. 35 
' 71 4CB00102 I I I i 

* - out of control limits 



DATA QUALITY EVALUATION SUMMARY 

Rejected Data 
The majority of rejected data were associated with re-runs and dilutions (you can only have 

a single valid result per parameter per sample). However, there were selected results 

qualified as "R,  rejected, due to associated QC parameters out of criteria. The rejected data 

are summarized in ~abl&9 below. 

TABLE 19 
Data Qualification Summary: Rejected Data 
Charleston Naval Complex, Zone F, AOCs 712, 714, and 717, Charleston, SC 

1 61 562 1 = ~ 0 0 1 & 1  METAL / MERCURY 

TACHLOROPHENOL -- 

SVOA 2,4,5-TRICHLOROPHENOL & ------ - ----- - 
SS 

SVOA 1 2,4,6-TRICHLOROPHENOL 
-1-. -. -- - --- 

61 564 1712ZAOS1 M l  SVOA IPHENOL uglL 
-- -- - - 

SS 

VOA 12-Chloroethyl vinyl ether -- U 



DATA QUAUM NALUAION SUMMARY 

Conclusion 
A review of the analytical data submitted regarding the investigation of Zone F, AOCs 712, 
714, and 717 at the Charleston Naval Complex, Charleston, South Carolina by CH2M HILL 
has been completed. An overall evaluation of the data indicates that the sample handling, 
shipment, and analytical procedures have been adequately completed, and that the 
analytical results shouId be considered usable as qualified. 

As discussed above, there were specific results that were rejected, in which the data cannot 
be used. With the exception of these results, the validation review demonstrated that the 
analytical systems were generally in control and the data can be used in the decision making 
process. 
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Final Comprehensive Sumpling and Anafvsis Plan 
tVaval Base CItatleslon 

Figure 6-1 

Groundwater San~pliiig Form 

AMBIENT TEMP: 

H o w  was the line decontaminated? tiow was the tins decontam~nated? 

INITIAL WELL VOLUME 

Stickvo l i t . )  Volume purged 

D e ~ t h  l o  water surface from TOC Ift . )  Depth to water tft.l 

Length o f  water Ift.1 

Volume ol water 111.1 Additional Comments 

Sample Collected: Stan 

Amount of  sediment at bottom of well 1lt.j 

o .9 1.5 2 . c  3 3 2  4 K  b 7 -- 

Water Tem~erature  lac) 

1 f t .  lcnqrh of 4 -  - 0.087 11' or 0 ~ 6 5  gal. 1 ft. length 2- - 0.022 I t '  or 0.16 gal. 

Turh~ditv choices: clear. rurbui, opaaus Rsv~smon Date: 815192 



Final Comprehensive SmnpIing and AMtysb Plan 
Naval Barc Chwieston 

August 30,1994 

I 

o%'? 

- 8 

7 - 
199 
/ v O  

a % L  - f.zS 

FIGURE 6-1 

Groundwater Sampling Form 

Groundwater Sampling Sample ID: NBCn & p ~  &,MSO 3 

PROJECT NAME: NAVAL BASE CHARLESTON (clean) JOB NO: DATE: g- 7 7 
- WELL NO: NBCn 6 El -40.5 LOCATION: ZONE F 

WEATHER CONDITIONS: ~ / e s  A AMBIENT TEMP: f?O 

REVIEWED BY: PERSONNEL: -T ilrfi-, 34 L .YcAX*Jd 

Depth nr*ler (k) 9.77. /n,.7a469 SW 6.23 7.09 7 . w  $.S 532 /IS 
NOTES: 1 FT, LENGTH OF 4- equals 0.087 It or 0.65 gal. 1 R. Lengthr equaJsO.022fta0.16gd. 

Turbaycllckes: clear, hrW, opaque Revision Date: 8/5/92 
2 

I '  - I 

PURGING DEVlCE 

Typo &&a? Peristaltic P u m ~  

Hcmwapthdevicedecontaminded3 Per CSAP 

Howwasth.linedecortaminatecnPerCSAP 

WhichHleWwasprwkudypurged? NBCR & a ' d / Y  

INITIAL WELL VOLUME 

WeU diameter (in.) 2 

sticltup (R.1 F/&d M,uef 
oepth to t~ottom d  we^ from TOC (it.) / 3, /O 

Depth to water surhca horn TOC (R.) 3. >7 
L- d water (R.) 9.33 
Vokune d water (ft.) 4 

[aal.) 1. s 9  
A m o u n l d ~ a t ~ d w e l ( f L )  N 6 & 4  

3 volumes ot water (gal.) '7'. 77 

SAMPLING DEVICE 

Type device? Peristalitic Pump 

How was h device decontaminate67 Per CSAP 

How was the line decorctaminated? Per C SAP 

Which well was previously s a m w  NBCR 6-FL-O/S/ 

PURGING 

~wnestarted 0 833 FM / b /  6 
'hhm@ purged g75- & L  
comments on Well ~ecovery A el)- 

Depth to water (R.) /0,30 
cc4n&tion - 
Additional Comments - 
Sample Cdkted: Start ,/o 3 0 

F h M  /o w 

lNSlTU TESTING r-: /do! 1016 0834 OSV6 OXX?0Sb/ 094 D W ~ Z ~  

9 1 2 3 4 5 L 7  
weu vokune Pwged (gd.) - 7 . n ~  , E ~ F  375 1 * 7 ~ 2 . ~ 2 5 3 - 5 + ~ ~ ~ ~ ~  - 
Turbdy / d o +  A- 3 20 49 6 g  /37 22/ 

Oda _ N O ,  K O I Y D ~ ~ / Y O N D ~  
p~ (units) 6.82. -&. 6 5 W & % & Y i i & k r 2 9 ~  
CcnductMV m) 2.2 2 >g /.98 2.12 2.17 J& 2 . 1 ~  1-20 2.23 

w- ~smpdatun (w. c) - 8 6  2.~7. 18.1 2 ~ 3  2r.oaz26.7 3at. JLO 



Final C o m p r h ~ i w  Sampling and Analysis Plan 
Navai Bare CharIeston 

August 30, 1994 

FIGURE 6-1 

vpr drvier 7 Peristattic P u m ~  Type dsuics? Peristalitic Pump 

w a a t h r ~ ~ e d 3 P e r C S A P  Hawunothedevicrdecantrrinated7 Per CSAP 

Whichwellwas 

ed diameter (in.) 2 

D o  k~ 5 k  / f i r  5'*/1% fe* J 4 h r  1*/h .%/& - 
p~ (units) -- 6 (,a3 ----- 6#9/ L.7? 6 d 3  C.8y L,BB 6,40 6,06 L186 - (&I 6 2.52 /.35 i?,o/ 2.28 2.45 i?$/ 4: 2154 - 2.5d 
W- T- (deg. c) -- 23.d X3.2 XoJ ----- z/.b A1.2 XZel; ;72,3 A/,$ zgY XZ,% 

Depth b - (It) -- 9.22 4#95 -- %%t q l 6  5 3  -- 6.U 283 - A  815 8.68 
NOTES: 1 FT. LENGTH OF r equals 0.087 ll or 0.65 gd. 1 RkngthXqwtsO.OZMor0.16gal. 

TurMyclu~kes: w, twbid. opaque Revision Date: 8/5/92 
? 



Appendix F 



Leachate Transport Anat,csis Model 
Charleston Naval Complex 
Zone F - AOC 712 

Parameter 
I 

hemical S~ecif ic Input Parameters I I 
w = Target groundwater concentration MCL (mgJt) 

= Henry's Law Constant, dimensionless 
s - Soikwater sorption mefiicient ( ~ 3  water I g roil = Vkg) = Koc r foc where 

I koc = o~ganic carbowwater sorptlon meffic~er~t, (cn13 (rnl) water) 1 (g soluble organic carbon) 2.55E+W 
foe = Fraction of organic content dlrnensionless - .  - L I 

Site Swcific Input Parameters I 
Width of Source Parallel to Groundwater Flow Direction (impacted soil zon 
Aquifer Thickness 
Groundwater Mixing Zone thickness (paved) 

(unpaved) 
Groundwater Gradient 
Saturated Hydraulic Conductivity 

Volumetric Water Content of Soil Pore Space 

Volumetric Vapor Content of Soil Pore Space 

Soil Bulk Density 
Water Infiltration Rate (Paved) 

(unpaved) 

24.4 m 80 fl 
8.5 rn 28 fl 

2.60 m 8.5 n 
2.87 m 9.4 f l  

3.4E-02 (unitless) 
333.7 miyr 1095.0 fUyr 

0.3 cm3-~cm3,, 0.3 in3-jin3,1 

Partition Term. CwICsoit. (Ukg) 

DiMion Term, dimensionless 

CsoiVCw =Partition term Dilution term (mglkg I m$L) = Ukg (paved) 

C, calculated source soil concentration (SSL, mglkg) Cw'(par1ion term)'(dilution term) (paved) 0.0735 

m"Jved) 

Cwt is the MCL from EPA National Drinking Water Standards (March 2001)or US EPA Region Ill RBCs (October, 2000). 
H from Table 33 of the Soil Screening Guidance; Technical Background Document (EPA. 1996). 
ks = kocx foc. 

koc trom Table 39 of the Soil Screening Guidance; Technical Background Document (EPA 1996). 
foc determined from site-specific TOC within 500 ft of AOC 714. 
Sw Estimated as 80 ft. 
d is calculated as M = (0.01 12 L')'.' + da(1 - d4q*sa9 or da. whichever is less. 
da is based on water level from shalbw groundwater contours (3 ft msl, Dec 2001 measurements) -top of Ashky elevation (-25 f l  msl. GIs). 
i Calculated from the December 2001 groundwater data 

Ks Based on CH2MHiCs hydraulic conductivity theme in the GIS (3 ftld). 
6w is the default value presented in the Soil Screening Guidance: Usets Guide (EPA, 1996) 
6v is calcuktecl as total porosity (0.45. assumed) - Bw (0.3) = 0.15. 
ps is the default value presented in  the Soil Screening Guidance: Usefs Guide (EPA, 1996) 
qi is a derived value (5.4 idyr) based on annual precipitation, evapo-transportation, and runoff ooefficient values for the Charleston area. 



Leachate Transport Analysis Model 
Charleston Naval Complex 
Zone F - AOC 714 

Sw = Wtdth of Source Parallel to Groundwater Ftow Dlrectlon (Impacted so11 zone) 
da = Aquder Thckness 
d = Groundwater Mrxlng Zone th~ckness (paved) 267 m 

(unpaved) 
I = Groundwater Gradlent 

Ks = Saturated Hydraulic Conductivity 
ow = Volumetric Water Content of Salt Pore Space 
0" = Votumetrlc Vapor Content of Soil Pore Space 

Ps = So11 Bulk Density 

Water lnflltratton Rate 

Partltlon Term, CwICso~l, (Likg) 

D~lution Term, dimensionless 

CsolVCw =Parlition term ' D~lutlon term (mgkg I mglL) = L/kg 

C,,, calculated source so11 concefltratlon (SSL, mmg) Cw'tpartton term)*(dllutlon term) 

Cwt is the MCL from EPA National Drinking Water Standards (March 2001)or US €PA Region Ill RBCs (October, 2000). 
H from Table 36 of the Soil Screening Guidance; Technical Background Document (EP4 1996). 
ks = koc xfoc. 
koc from Table 39 of the Soil Screening Guidance; Technical Background Document (EPA, 1996). 
foc determined from site-specific TOC within 500 It of AOC 714. 
Sw Estimated as 80 fl. 

is calculated as M = (0.01 12 L')'.~ + da{l - e'4"mda1} or da, whichever is less. 
is based on water level from shallow groundwater contours (3 ft msl, Dec 2001 measurements) - top of Ashley elevation (-25 ft m1. GIs). 
Calculated from the December 2001 groundwater data ([3-2.51/72 -0.0069) 
Based on CH2MHill's hydraulic conductivity theme in the GIs (3 Wd). 
is the default value presented in the Soil Screening Guidance: Usets Guide (EPA. 1996) 
is calculated as total porosity (0.45. assumed) - 8w (0.3) = 0.15. 
is the defaun value presented in the Soil Screening Guidance: Usets Guide (EPA, 1996) 
is a derived value (5.4 in/yr) based on annual precipitation, evapo-transportation, and runoff coefficient values for the Charleston area. 
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